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ibe is the generic name in the kidney has not been completels 
llv effective, nonmercu- established. It would appear that its 
et vent, a substituted benzo- mode of action at least is different 
jpound with a free sul- from that of other presently known 
group, Which was synthe- diuretics Laragh, Heinemann and 
1957 by Novello and Sprague™. Demertini'' ), with its effects resemb- 
| chemically as 6-chloro- ling the organomercurials and vet remi- 
1 2.4-benzothiadiazine-1, 1-  niscent of the classic carbonic anhy- 
is recently (1958) been drase inhibitors (Bevyer*). Currently, 
the United States as the pharmacologic effects ( Ford, Moyer 
Preclinical studies (Beyer? and Spurr®), potency (Ford et al.* 
sulfonamide demon- and advantages ( Ford et al.) of chlor- 
ts ability to promote the ex-  othiazide in man are well recognized, 
um and chloride (also. as well as its clinical effectiveness in 
sser degree potassium and bicar- initiating diuresis and in maintaining 
nd led to its designation as the edema-free state (Bayliss et all.', 
tic agent. The exact mechanism Cornish*, Laragh, Heinemann = and 
h this drug alters ion transport Demertini"’, Schreiner and Bloomer*, 
e (Diuril) used in this study was supplied through the kindness of John 
M.D. of Merck Sharp and Dohme, Division of Merck and Co., Inc., West Point, Pa 
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The 


Slater and Nabarro') and in the treat- 
ment of hypertension (Freis et al.®, 
Hollander and Wilkins'®) and of the 
toxemias of pregnancy (Finnerty, Buch- 
holz and Tuckman®). 

This study was begun in April, 1957, 
as a clinical evaluation of a new diu- 
retic drug supplied. to us for investi- 


American Journal of the Medical Sciences + 


November, 1958 


At first only hospitalized patients car 
fully controlled and under daily obser: 
vation were selected, but subsequently 


as our experience increased and_ the 


rABLE |] THE DIAGNOSES AND CLINICAL RESULTS OF CHLOROTHIAZIDI 


THERAPY IN 


No. of 
Diagnose Patients 
( ardiac lise ise 102 
Arterioscleroti 5] 
Hypertensive 95 
Rheumatic 14 
Luetic 
Cor pulmonak 
Viral mvocarditis l 
Hepatic cirrhosis ) 
Renal dise 
Chronic 


glome rulone phritis 
Nephrosis ] 
Kimmelstiel-W ilson 


cise 


Others 
Premenstrual edema 9 
Peritoneal 

carcinomatosis 9 

Total 12] 


gational use. Our purpose was to obtain 
a broad working experience with this 
compound and to assess its role in 
clinical problems under conditions 
similar to those commonly encountered 
in general medical practice. Such clini- 
cal information should be of practical 
importance to physicians, since this 
drug has not been generally available 
long enough for the average practi- 
tioner to have a comparable experience 


lh nt 


drug was found to be well tolerated 
nonhospitalize d patients were included 
Data on 121 of these patients (57 g 
women and 64 men) from the medi 

121 PATIENTS ‘ 


Re sult 


Good Fair Poor 


16 90) 
5 13 ? 
5 
] ] 

] 
] 

39 1 5 5 


and cardiovascular 


ot rie 


Pennsvlvania Hospital form the basis 


Services 


of this report. Their ages ranged fron 
17 to 90 with 88 
tween 


of the patients 
10 and SO vears. The etiologic 
diagnoses with the number of patic nts 
recorded in bl 
1. The predominance of elderly »a- 
tients with cardiac 


in each category ar 


disease is a re! et 
tion of our objective and of the av iil 


ability of a large number of such a 


Met 
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ng diuretic therapy in our 


art Clinic. 


Vere being 


ttempted 


nts were appraised prior 
therapy to insure that a 

necessary and that all 
easures applicable in each 
adequately and 
that a low salt diet was 
that digitalization, where 
ete. If 


iretic drugs (for ex 


p itients were 


ls) the latter were dis 


patient placed under 
t such therapy to determine 
these agents. Placebo 
en initially or intermit 


the chlorothiazide 


that i diuretic drug 
rothiazide was 
from 0.5 to 


viven 


ly or intermittently 

ek. Increases in dosage 
radual ind only if 
| was not satisfactory. 
itient treatment dosages 
1. daily on an intermittent 
majority of 
restricted sodium intake, 

5 to 1.0 gm. sodium diet 
patients to “no added 
itpatients. Sup ple ments of 
not routinely employed 
was prescribed in the 
nts ble body 
ysical findings and subjec- 
irefully followed. 
urinalyses, electrocardio- 
Grams, phe nolsulfonph 


weight, 


Com- 


sts and determinations of 
n and serum and urinary 
erformed. The latter were 

in the earlier portion of 
pit ilized patients, but sub- 

itients only inte rmittently 
k determination or when 
difficulties arose. The 
tients were followed at 
ring the first few 
cement and those not able 
were not included in the 


I 


months 


wing well-tolerated control 
of the program were sub- 
it several weeks’ (rather 


ils. The duration of indi- 
iried from weeks to months. 
| of continued therapy was 


itients 
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Results. The over-all individual re- 
sponse in this series of 121 patients was 
classified by the attending physicians 
on a clinical basis and the results are 
summarized in Table 1. It is evident 
that in most of the patients, chlorothi- 
azide was a very effective, oral diuretic 
Continued long-term therapy 
in most pa- 


agent. 
was simple and practical 
tients over periods up to 15 months. 
Brief case reports will be presented, 
illustrating the beneficial effects and 
some of the problems encountered. 


Case Reports. case 1.—].H., a 47-year-old 
arteriosclerotic heart 

1957) with 
for which the 
instituted. 


cleaning woman with 
disease was hospitalized ( July, 
severe congestive heart failure, 
usual therape uti 
After base line chlorothiazide 0.25 
gm. was given twice daily by mouth with 


and clinical im- 


measures were 


studies 


marked diuresis, weight loss, 
provement. Serum and urine elec trolytes were 
carefully followed | ig ] Excelle nt edema 
control was maintained with the same daily 
of chlorothiazide 5 days per week as 
12 months with no unto- 


dosage 
an outpatient for 
ward results and no further hospitalizations. 
She returned to work 
CASE 2.—A.D., a 
with rheumatic 
tion, mitral insufficiency 
ing digitalis, sodium restriction and mercurial 
injections at least twice weekly, developed a 
mercurial hypersensitivity skin reaction and 


5l-vear-old white man 
atrial fibrilla- 
and stenosis, requir- 


heart disease, 


was hospiti ilized in congestive failure. He was 
treated with bed rest, a restricted sodium 
diet and digitalis. A challenging, mercurial in- 
jection again produced a maculopapular skin 
eruption. Chlorothiazide 0.25 gm. three times 
daily was instituted (April, 1957) with dra- 
matic diuresis and clinical improvement. He 
was maintained on chlorothiazide 0.25 gm. 
twice daily as an outpatient for 15 months 
with excellent control of edema, no untoward 
reactions and no further hospitalizations. 


The divided total dosage taken at 6- 
to 12-hour intervals appeared more ef- 
fective than the whole dose taken once 
in the 24-hour period. Diuretic unre- 
sponsiveness was not a problem with 
continued, daily use. Though uninter- 
rupted therapy with small daily doses 
was effective and generally well toler- 
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Fig, ] Chart of patient, J. H. (Case 1) with congestive heart failur showing the effects 
chlorothiazide therapy on body weight. urinary electrolyte excretion and serum 
electrolyte values 
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f patient, L.D Case 3) with congestive heart failure, showing the effects 
therapy on body weight and serum electrolyte values in the hospital and 
subsequently in the outpatient clinic. 


| 
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ated, intermittent administration was 
associated with less electrolyte diffi- 
culties when larger doses of the drug 
were ne Cessary. 


caAsE 3.—L.D., a 53-year-old colored man 
with hypertensive cardiovascular disease and 
old cerebral vascular accident, taking digi- 
talis, low sodium diet and periodically met 
curial injections entered — the hospital 
(October, 1957) in severe congestive failure 
with paroxysmal nocturnal dyspnea and 4 
plus pitting edema to the groins. After bas¢ 
line studies and observations and the usual 
irdia therapy he received chlorothiazide 


0.25 gm. twice daily with dramatic results 
Fig. 2 He was later maintained on this 
daily schedule as an outpatient for a total of 
ilmost 2 months with essentially no change 
serum electrolyte values 
CASE 4,.—H.A., a 67-year-old machinist with 


coronary heart disease and old myocardial 
infarction, taking a restricted sodium diet and 
digitalis daily, required mercurial injections 
once r twice weekly with resultant 6 to 8 
pr unds weight loss, weakness, lethargy, 
muscle cramps and unsatisfactory control of 
edema over a period of one year. During 
this time, there were two hospitalizations for 
severe congestive failure, necessitating thora 
centeses. For 15 months (since April, 1957 
the mercurials were replaced by chlorothia 
zide 0.5 gm. and 0.75 gm. alternately, 6 days 
per week with excellent control of edema 
No further hospitalizations wert required and 


no untoward reactions occurred 


As the drug was used over a greater 
period of time under different clinical 
circumstances, various untoward re 
sponses were witnessed. These will be 
considered in the remaining portion of 
this report. 

ELECTROLYTE DISTURBANCES. A marked 
pharmac ological (diuretic ) response to 
the drug may result in fluid and elec- 
trolyte imbalance, such as the “low salt 
hyponatremia, hypo- 
chloremic alkalosis, and hypokalemia. 


syndrome’ or 


These are obviously more likely to 
occur if a marked and rapid diuresis 
is injudiciously induced by too vigor- 
ous therapy. Often responsible for such 
1 disturbing diuresis are over-zealous 
“shot-gun” measures, employing simul- 
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taneously a diuretic agent with thor 
centesis, digitalization, low salt intal 
and bed rest. Less detrimental wou 
be the reverse sequence of ( temp 
arily) withholding the diuretic agent 
while the other measures are rationall; 
instituted and their effects observ 
Electrolyte difficulties are also apt 
occur in patients with resistant eden 
maintained on a very restricted sodium 
intake with continuous (rather than in 
termittent ) chlorothiazide treatment 


large doses. 


CASE 5 W ]., a 44-year old colored 
with. arteriosclerotic heart diseas 
igitalis ind occas 


mercurial injectior . developed severe 


a low-sodium diet 


gestive failure and was hospitalized Init 
sodium 138 mEq 


L., chlorides 103 : Eq. per L., potass 


studies showed seri 


9.7 mEq. per | CO.-combining power 
mEq. per L. and blood urea nitrogen 36 
pe! 100 ml. Chlorothiazide 0.5 mg. tw 
daily was then begun. In 5 days the pat 


lost 32 pounds ind mplained of weak 


and anorexia. Studi it this time reve 
serum sodium 132 mEq. per I chlor 
82 mEq. per L., potassium 5.1 mEq. per | 
CO.-combining power 38 mEa. per L 
blood urea nitrogen 15 mg pei 100 ml 
pochloremi« ilkalosis 

CASE 6 G.N 1 49-year-old man 
cirrhosis of the liver and previous hospit 
izations for multiple paracenteses and th 
centeses, was readmitted in respiratory 
tress with nearly co plete right hydroth: 
marked ascites and 4 plus pitting edem 
the legs. Initial studies revealed serum sod 
130 mEq pe! I chlorides 97 mEq. pe! 
potassium 4.3 mEq. per L ind CO.-com 
ing power 24 mEq. per L. He was conti 
on a_high-calorie. high-protein and | 
sodium diet with vitamin supplements 
started on chlorothiazide 0.25 gm. twice d 
During the first week, abdominal paracer 
sis and thoracentesis were performed 
chlorothiazide was maintained. He _ be 
much worse with weakness, lethargy, h 
tension (blood pressure 80/50 mm. |! 
and oliguria. Repeat electrolyte studies 
showed serum sodium 114 mEq per 
chlorides 86 mEq. per L., potassium 6 


mEq. per L., CO.-combining power 
mEq. per L. and blood urea nitrogen 38 
mg. per 100 ml. He was given hypert 
sodium chloride and adrenocortical sterc <s 
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orothiazide was discontinued. He im- 


lly with a return to the previous 


essure level of 120/70 mm. Hg and 
| urinary output. Electrolyte studies 
ved rum sodium 120 mEq. per 


rick mEq per 


and potassium 


|. per I low salt syndrome or hypo- 
result of salt depletion by 
te ind thoracentesis in combination 
therapy ind low sodium intake 
H 32-year-old white woman 
ti I irt disease 


requiring digi 


triction end occasional mer- 
tor was hospitalized in conges- 
fallure She bed 

reased digitalis and mer- 


week with 


was given rest, 
t luring the first 
Il Serum electrolytes were re- 
und I ile d sodium 140 


| hlorides 94 mEq per L., potas- 


serum 


per L., CO.-combining power 
ind blood 
LOO Chlorothiazide 0.5 gm. twice 
then started. One week later, there 

in O-ll weicht loss but she felt 
1 complained of weakness, anorexia 
Electrolyte 


1 125 mEq. per L. 


urea nitrogen 9 


now showed 
chlorides 86 
otassium 4.6 mEq per ’ 


studies 


vas discontinued. 
with added and later 
limited fluid in- 
phylline, ammonium chloride, re- 
ls chlorothiazide 
ortical steroids, the patient failed pro- 
ly prior to death 
lium 113 mEq. per L., chlorides 
per L., potassium 7.6 mEq. per L., 
ining power 17 mEq. per L. 
en 50 mg. per 100 ml 


Despite 
ittempts 


1 sodin hloride 


and 


Se! studies 


and 
POKALEMIA. Increased excretion of 
ium with resultant hypokalemia 
een observed to be an important 
ird response to chlorothiazide 
serious 

the 


d diuresis or excessive dosages of 


possible consequences, 


ing even in absence of 
ig. An example of induced hypo- 

without a marked diuresis was 
ntered in a patient complaining 


scular weakness. 

5S. W.G a 16-year-old hyperten- 
edematous, white man, maintained 
dium intake and had been treated 


1uwolfia and mecamylamine for sev- 


nths with only fair results. Chlorothia- 
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bide 0.25 gm. three times daily was added 
to this regimen. After a period of 3 weeks 
with a 10-lb. weight loss, he complained of 
severe generalized weakness, The 
serum potassium was found to be 1.8 mEq. 
per L. His clinical state responded dramati- 
cally to potassium salts administered orally. 
The day after the potassium therapy was 


muscular 


started and with some clinical improvement 
already noted, the serum potassium was still 
only 2.3 mEq. per L. The serum sodium was 
147 mEq. per L., chlorides 96 mEq. per L., 
calcium 9.4 mg. per 100 ml. and CO.-com- 
bining power 32.9 mEq. per L. at the time of 
the second determination. 


Hypokalemia in turn may potentiate 
the toxic effects of digitalis on the heart 
(Lown et al.!*). Moreover, in patients 
with serious liver disease, potassium de- 
pletion has also been considered a pos- 
sible precipitating factor of hepatic 
coma ( Read et al."*). 

E.H., a 64-year-old white man 
with hypertensive and arteriosclerotic heart 
disease and hepatic cirrhosis continued to 


CASE Y. 


develop increasing edema despite a low-salt 
diet, digitoxin 0.1 mg. daily and parenteral 
mercurial therapy. Chlorothiazide 0.5 gm. was 
added twice daily for 2 weeks and 1.0 gm. 
twice daily for one week with a 20 Ib. 
weight loss during this period. He developed 
marked palpitation and syncopal 
attacks, for which he was referred to the hos- 
pital by his family physician. While in the 
Emergency Room, he suddenly slumped for- 
ward, gave a few gasps and became cyanotic. 
The heart beat could not be heard. The 
intern pounded on the patient’s chest several 
times and administered oxygen by mask and 
bag compression with return of heart sounds. 
Subsequent electrocardiogram (Fig. 3A) 
showed atrio-ventricular dissociation with oc- 
casional ventricular capture and frequent pre- 
mature ectopic ventricular contractions con- 
sistent with digitalis intoxication. Digitalis 
was discontinued and he was given 80 mEq. 


weakness 


of potassium by intravenous drip and quini- 
dine by mouth with return to normal sinus 
rhythm (Fig. 3B) by the following day. 
casE 10. H.W., a 55-year-old white man 
with severe hypertensive cardiovascular dis- 
ease and previous bilateral thoraco-lumbar 
sympathectomy had been maintained on a 
sodium-restricted diet, Rauwolfia, mecamyla- 
mine and digitalis folia (0.1 gm. daily) for 
over a year. To this regimen was added 
chlorothiazide 0.25 gm. twice daily. Two 
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weel iter, he developed frequent prema drug is added to i therapeutic regi 


ntractions with periods of coupled of antihypertensive agents unless 


B 


sive hypote nsive response with possible hospitalized in early haart fallere. Taitiol 


serious sequelae may occur when this trolvte studies wer vithin normal 


me 


rhytl Chlorothiazide was stopped and the 
irrl vtl Ma ised It Was again idministere | Cosagy of the latter IS concomita 
the Same dosage and itter i tew days reduced 
tl premature contractions recurred. Chloro 
thiazide was again discontinued and for 3 CASE 12 L.B 53-year-old attorney 
nths no irregularity was noted bv the pa hypertensive and { sclerou IFCLON 
tient (who was verv conscious of it) or by lar disease B. | LO/110 mm. Hg 
his phvsicians ingina ot ettort i sodium-restr 
H.¢ 56-year-old white man diet, mecamylamine 2.5 m twice dail 
with chronic alcoholism and cirrhosis of the 7.5 mg. three times daily | nitrogl 
iver was hospitalized because of weakness is needed, was el in addition. chl 
ntal contusion Ascites ind hepato thiazick O5 Vil tw ( daily \ week 
Spike iegaly were present He was given upon arising ed to urinate he 
tein ind low-sodium liet intra momentarily in I t t the bathroom 
1 


I il ram I iV2 OT tient, E.H ( l t | 
R \ A~V dissociation with occasional ventricular « iptur frequent pre 
t tricular contractions consistent with digitalis intoxicatior Taken tl foll 
travenous pot isslum hl rick ind other ther \ S turn t 
rhythm with occasional pre ture tricular 
I clucose vitamin supple Q)n idmission to the | nit il his hlood 
ts neomvein, glutami cid ind ure was 180/10 recuml 
hlorot} ide 0.5 om. twice daily He de ind 100/70 mm. H standin Serial 
vel I tre iors ind “liver flap.” There ] id troc irdiog1 wns the chan es ot 
bee! I rked diuresis, but the serum cent posterior mye ! | intarction 
otassit VW 2.8 mEq pe! | The chloro 
thiazic was stopped and oral potassium The reverse of this was also obser 
lorid la to the 
chloride 8 gm. daily was added to the therapy in a hyperte nsive patient receiving 
wit! radual improvement of the sensorium 
rpine and mecamviaimime m WI! 
in i DI rance ot tremors The serum hl d 1: : 
ta 1 was then 3.6 mEq. per L chiorothiazide was discontinue 
sodium chloride given because of 
POTENTIATION O NT PER NSIVI 
development of salt depletion syn 
prucs. Chlorothiazide will enhance the 
drome 
the effectiveness of ganglionic blocking 
agents 1n the treatment of hyperten CASI 1:3 33-year-old 
. 17 woman with severe uncontrolled hyper 
sive patients (Tapia et al.*). Exces : 
sion 280/160 m Hi was 
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1 140 mq. per L., chlo- 
er | potassium 4.1 mEq. 
urea nitrogen 14 mg pel 
Shi iven digitalis and a 200 
reserpine 0.25 mg. daily 
three times daily and 
chlorothiazice 0.25 gm 
irked reduction in blood 
110/80 mm. Hg stand 
rie Was Cem rally we ak, 
ind uncooperative, — re 
t. On the eighth day the serum 
per chlorides 77 
tassium 3.2 mEq. per L 
en 28 mg. per 100 ml 
discontinued 
n and the other drugs 
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are summarized in Table 2. The gouty 
patient not taking probenecid showed 
(after 6 days of 1.0 gm. chlorothiazide 
daily ) a marked but asymptomatic rise 
in serum uric acid. In the 2 patients 
with gout taking probenecid concomit- 
antly with the chlorothiazide this rise 
did not occur. Instead, a fall in the se- 
rum uric acid resulted. Determinations 
of 24-hour urinary excretion of uric 
acid were also performed in these pa- 
tients. Unexpectedly, a decrease in the 
urinary excretion of uric acid was 
noted in the latter 2 subjects. Because 


ABLI EFFECT OF CHLOROTHIAZIDE ON SERUM URIC ACID 
Control Values After 1 gm for 6 
Uric Ac id Urea Uric Ac id Urea 
mg./100 ml mg./100 ml mg./100 ml mg./100 ml 
12 10 
2.9 91 3.6 3] 
id 17 12.1 18 
benecid 9.4 25 6.2 23 
benecid 1.7 95 


day her blood 

ISO mm. Hg supine 

her behavior psychotic, 

ind higher doses of the 


We! het blood pressure 


ES IN URI ACID. The develop- 
hyperuricemia in 6 out of 5 
taking chlorothiazide (2.0 om. 
the treatment of edema was 


| Laragh, Heinemann = and 
An increase: in the se- 
iC cid level was also noted 
sh*) in a patient with gout and 


lerotic heart disease receiving 


ig (0.5 gm. daily). We studied 


ffect of chlorothiazide (1.0 gm 
in two student nurses with pre- 


ial edema and 3 patients with 


rthritis. Our preliminary results 


10 acute attacks of arthritis developed 


of the possibility of incomplete urine 
collections, these results are being 
withheld pending further investigation. 
The number of patients is too small 
for any conclusion to be reached, 
though therapeutic and physiologic im- 
plications are provoked. At present, a 
practical point to be derived is one of 
caution in interpreting the hyperuri- 
cemia in patients taking chlorothiazide 
and suspected of having gout or tox- 
emia of pregnancy. 

OTHER SIDE REACTIONS. Weakness, 
fatigability, lethargy and mental de- 
pression; nausea, vomiting, epigastric 
distress and diarrhea; malaise and 
anorexia; paresthesias; skin rashes; 
muscle cramps, flushing and light- 
headedness have been noted in this 


| 
| 
| 
| 


542. The American Journal of the Medical Sciences + 


and other clinical studies as occasional. 
uncommon, or rare side effects. 


cAsE 14, W.H., a 79-year-old colored man 
with arteriosclerotic heart disease, complained 
of marked weakness and lethargy following 
initiation of chlorothiazide therapy. Serum 
electrolytes were repeated and were found 
again to be within normal limits. After the 
drug was discontinued, the symptoms dis- 
appre ared 
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to maintain an adequate systemic arte: 
pressure. A complication of this intravenous 
therapy (local tissue slough), a recurrer 
of the skin reactions after discontinuing 
corticoids (necessitating their re-instituti: 
and a protracted convalescent period result 
Fortunately, recovery occurred (Fig. 4). 


rOXIC EFFECTS. Serious toxic reactions 
secondary to this drug have not been 
so stated in clinical reports to date 


Fig. 4.- Photograph of patient, L.D. (Case 3) who de veloped pruritus, fever. exfolia 
dermatitis, lymphadenopathy, splenomegaly, eosinophilia and shock with cerebrovascular ins 


ciency, while receiving chlorothiazide. The forearm areas of tissue slough are a complic: 


of the intravenous infusions of norepinephrine 


(cont'd). L.D., a 53-year-old 
colored man, after approximately 2 months 
of continuous chlorothiazide therapy (Fig. 
2) developed pruritus, fever, exfoliative der- 
matitis, | lymphadenopathy, splenomegaly, 
eosinophilia, and shock with cerebrovascular 
insufficiency, neurological changes and unre- 


CASE 3, 


sponsiveness. Vigorous supportive measures 
were necessary, including prolonged adminis- 
tration of continuous intravenous infusions of 
norepine phrine and adrenocortical steroids 


addendum _( Lara! 
Heinemann and Demertini!! ) described 
a patient with chronic congestive fuil- 


However, an 


ure, receiving a number of drugs in 
addition to chlorothiazide, who 
veloped a decreased urinary output 
and blood urea nitrogen values above 
150 mg. per 100 ml. as a terminal event 
At necropsy this patient showed n 
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ific changes in the renal tubules 
th normal glomeruli. 

Hematologic changes have not been 
rted, but a patient receiving chloro- 
ide was recently studied at our 

| pital with blood and bone marrow 


lings suggestive of a drug toxicity. 


54-year-old white 
cardiovascular dis- 


15 H. a 
vith hypertensive 
1 previous admission for thrombo- 

hospitalized with scattered 

LOSE lurred speech and a right hemi- 
she | | been taking 


r) chk 


among other 
rothiazide in doses of 0.5 
} d i ly Blood stucdic Ss showed hemo- 


12 neutropenia and thrombocy- 

| Bone marrow aspiration disclosed 
ituration arrest and increased 

f megakaryocytic forms and 
ph At necropsy the immediate cause 

th wa ribed to cerebral and myo- 


Discussion. The 

and clinical benefits of diuretics 
pend essentially on their ability to 
rfere with metabolic ( biochemical ) 
kidney and_ these 
nts (especially when injudic iously 
loved may le ad to e ‘lectrolyte im- 
electrolyte disturb- 
about by vigorous diu- 


pharmacologic ef- 


esses IT} the 


neces. In turn, 
s, brought 
rigid sodium restriction 
result in a 
re to re¢ spond to diuretics. It must 
however, that in advanced 
with impaired glo- 
lar filtration and decreased sodium 
to the renal tubules, despite maxi- 
tubular interference by a potent 
virtually all of the sodium pre- 
re-absorbed and the 
pated diuresis may not occur. 


therapy 


ISease proc esses may 


pted 


ot disease 


d May be 


has been shown that chlorothia- 
is capable of producing electro- 
ilterations under various circum- 
more or less a 
itiality of all effective diuretics, 
ting their pharmacologic action. 
ever, the simplicity of administra- 
ind effectiveness of chlorothiazide 


es. This is 
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Ly ike such complications more 


like ly. The usual adult daily dosage is 
0.5 to 1.5 gm. by mouth given in di- 
vided doses at 12-hour intervals. 


Dosages greater than 2.0 gm. daily in 
general have no greater diuretic effect. 
Uninterrupted daily administration us- 
ually remains pharmacologically effec- 
tive and may be tolerated. However, 
the smallest effective dose per day and 
per week (employing ideally an inter- 
mittent ae dule ) with its lessened bio- 
chemical alterations should be sought 
individually for each patient. 
requiring dosages greater than 1.0 gm. 
daily should be carefully followed, in- 
cluding periodic serum electrolyte de- 
terminations. Profound diuresis, mul- 
tiple therapies and procedures, and 
complications of vomiting and diarrhea, 
should be avoided or taken into ac- 
count if the diuretic must be adminis- 
tered. Therapeutic dosages not accom- 
panied by an effective response should 
not be maintained, since the excretion 
of desirable electrolytes may be in- 
duced. 

Certain patients appear to be more 
responsive to the kaliuretic effect of 
chlorothiazide than others. Perhaps 
under circumstances in which sodium 
is avidly retained or not readily avail- 
able for excretion, as in rigid dietary 
sodium restriction, sodium depletion, 
and certain disease states; potassium 
or other cations rather than sodium 
may accompany the chloruresis and 
: ad to the de ‘pletion of these ions. 
Careful clinical observation, periodic 
electrolyte determinations, and sup- 
ple ments of pot: issium salts or citrus 
fruit juices in the diet are recom- 
mended for patients receiving this drug 
over any prolonged period of time. 

The enhancement of the hypoten- 
sive effect of various anti-hypertensive 
drugs (and surgical splanchnicectomy ) 
has been attributed to the natriuretic- 
diuretic effect of chlorothiazide with 


Those 


The 


total body sodium and 
lapia et al.'*). A direct hypoten- 
sive effect of the drug in addition has 
( Hollander 


event, a 


reduction ot 
Huid 


also 


been suggested and 


Wilkins!’ ). In 
in dosage of anti-hypertensive drugs, 
the 
one-half or 


any reduction 


espec ially ganglionic-blocking 
more, when 
added to the thera 
peutic program, is advised in order to 


void 


agents, by 


( hlorothiazide IS 


in excessive fall in blood pres 
It is to be-recalled that this drug is 
a sulfonamide and it is probable that a 


sure 


broader experience with it will reveal 
some sensitivities and alle rgic responses 


characteristic of this group of com 


pounds 


Our 
chlorothiazide as a 


Summary. clinical 


experience 
and 
intihvpertensive agent over a 15-month 
Excellent 
Ol sood results were obtained in most 
ot the 12] studied 
electrolyte disturbances were encount 
the 


hy hloremi« 


with diuretic 


period has been described. 


patients Serum 


ered in salt svn 


alkalosis and 


hypokalemia in a number of patients. 


form of the “low 


arome 
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The latter finding appeared unex 
MENT We are indebted to ] 
H.G. (Case 15) in our series and to 

studies in this patient. Dr. Russell Del Tor 


November, 1958 


pectedly in certain individuals even 


the absence of a marked diuresis 
large doses of the drug, suggesting 
selective increase in potassium exc! 


hyp 


when chlo 


tion in some pati nts. Exe SSIVe 


tensive effect may occu 
thiazide is 
anti-hypertensive drugs especially tl 
ganglionic blocking 
fatal allergic (« 
served, as well as 


effects 


agents. A near 


lrug) reaction was « 


several minor. si 


and one possible hematolo 


reaction with neutropenia ar 
thrombocytopenia 
Electrolyte 


lessened by employ ine the 


disturbances may 


lowest dail 


and weekly effective dosage schedul 
and by a short rest period from tl 
drug everv few davs. Careful clini 
and laboratory observations are 


ch 


those \\ 


cated in all patients receiving 
thiazidk but especially in 
are also taking di: 


tensive drugs ray 


italis or anti-hvp 


who have serious lit 


in the 
citrus truit 


chloride 


desirabl 


form of potassium 


yurces ir¢ 
patients 


Svdnev N. Zubrow peri 
Dr. Edward H. MeGe for the 
sisted us with the ’ tid 
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SUMMARIO IN INTERLINGUA 


Experientia Clinic Con Chlorothiazido (Diuril), Con Attention Special 
Prestate Al Responsas Adverse 


Reporto De 121 Casos, Studiate In Le Curso De Un Periodo De 15 Menses 


Es describite nostre experientias clinic con le uso de chlorothiazido como 


nte diuretic e antihypertensive durante un periodo de 15 menses. In le 
ritate del 12] patientes studiate, le resultatos obtenite esseva excellente o 

Disturbationes de electrolyto seral esseva incontrate in le forma del “syn- 
ne del restriction de natrium,” de alcalosis hypochloremic, e de hypokalemia 
i certe numero del patientes. Hypokalemia se manifestava inexpectatemente 
erte individuos mesmo in le absentia de marcate grados de diurese o de 
de doses del droga. Isto suggere le presentia de un augmento selective del 
etion de kalium in certe patientes. Un excesso del effecto hypotensive pote 


rrer quando chlorothiazido es usate in concomitantia con drogas anti-hyper- 


ive, specialmente le agentes de blocage ganglionic. Un caso de quasi mortal 

tion allergic al droga esseva observate. Es a reportar etiam plure minor 

tos lateral e possibilemente un caso de reaction toxic hematologic con 
ypenia e thromboc vtopenia. 


Disturbationes de electrolvto seral pote esser reducite per usar le plus basse 
ce plano de dosage diurne e septimanal e per interpolar breve periodos de 
ntion ab le droga a intervallos de alicun dies. Meticulose observationes 
e laboratorial es indicate in omne patientes qui recipe chlorothiazido, sed 
ilmente in patientes qui etiam prende digitalis o drogas anti-hypertensive 

ha un serie morbo hepatic. Supplementos de sales de kalium in le forma 


loruro de kalium o succos de citro es desirabile in le majoritate del patientes. 


SUMMARIO IN INTERLINGUA 
See page 546 for original article 


Encephalopathia Associate Con Trichinosis: Tractamento Con ACTH E 
Cortisona 


Reporto De Duo Casos 


reportate duo casos de encephalopathia associate con trichinosis. In ambes, 
ration rapide del symptomas sequeva le therapia a steroides. Es signalate 
fficultate del diagnose in tal casos. Es proponite que le morbo es prendite 
nsideration in le diagnose differential de obscur acute disordines neurologic. 


y 
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ENCEPHALOPATHY ASSOCI 


ATED WITH TRICHINOSIS 
TREATMENT WITH AC 
REPORT OF ° 


TH AND CORTISONE 
rwO CASES 


By Moses ]. Lerrner, M.D 


GrynkewicH, M.D 


Hospital Lehight: Pennsvly 


AND 
SERGE E 
From the Gnaden Huetten Memorial 
[RICHINOSIS at times produces a 


bizarre pattern of central nervous svs- 
tem difficult 
problems in diagnosis. The rapid im- 
provement 11 


involvement presenting 


symptoms, and, in some 


instances, perhaps the actual saving 


of life, with adrenocorticotropic and 
corticosteroid hormone therapy war- 
rants consideration of this disease as 


the etiologic factor in obscure acute 
neurologic disorders 

Central nervous system involvement 
in trichinosis has been described in 
but probably 
occurs more often than the reported 
would 


relatively few cases, 


small 
personal experience of about 10 cases 


indicate. In 


Cases our 
of trichinosis at this and a neighboring 


community hospital in the past few 
vears the 2 cases here reported pre- 
with a 


clinical picture of stupor and delirium 


sented themselves originally 
suggesting encephalitis of some type. 

The clinical and pathologic aspects 
of central 
have been reviewed by 


Diamond*. Most 


more recently by 


nervous svstem trichinosis 


Hasson and 
and Abeles'® and 
Hurd® and Helfand. 
Houch and Weissman®. The disease has 
mimicked and been confused variously 
with (1) meningitis, (2) encephalitis, 
(3 polyneuritis and radiculitis, (4) 
cerebrovascular 


accident, (5) polio- 


mvyelitis, (6) acute psychosis and (7) 


periarteritis nodosa with central nerv- 


ous system involvement. The 


symp 


546 ) 


toms, thus, can from evidence 


focal 


by Mavor® to meningeal symptoms 


Vary 


lesions as in the case report 
reported by Freedman and Clamer 


encephalitis as in our cases and 
the patients described by Roehm 
Helfand, Houch and Weissman® an 
Hasson and Diamond?. In one of the 
cases discussed by Scott, Johnston a 
Holzman! 


finding. 


tetraplegia was the m 


The manner in which the lesions 
produced easily explains the widespr 
and diffuse central nervous system 
The 


occurs atter ingestion of 1 


volvement. initial infestation 


the bod, 


cooked, or inadequately cooked pe 
or bear meat. The adult parasites f 
the infected meat are released 

imbed themselves in the wall of t 


luode - jeju here they co] 
duodenum or jeyunum, where they co] 
late. During this invasive period, last 
week, the 


nausea and vomiting, 


about a symptoms inch 
diarrhea, mal 
and fever. At the end of this stage 

male femal 


worms di the Wol 


discharge thousands of larvae, wh 
penetrate the lymphatics and ente1 
systemic circulation, to be disseminat 
throughout the body. They lodg 
end arterioles, since they are too la 
to pass through capillaries, and tl 
are distributed mostly to the myo« 
dium, diaphragm, brain and striat 
muscle. During this period of abou 


weeks there are marked constitutio 


| 
| 
3 


tner and Grynkewich: 


ntoms with high 


fever, muscle 


1S periorbital edema, and the like. 


nophili i usually occurs at this time, 


eosinophil count averaging perhaps 


5% of the total leukocytes, al- 


h much higher percentages may 


ul 


H 


croscopic examination of the brain 
sson and Diamond*, Most and 
les shows varving degrees of in- 


reaction surrounding the 
thrombosis of arterioles, 
and cellular infil- 
n. The infiltration frequently, but 
ilways, contains a goodly propor- 


with 


vascular eaema 


ot eosinophils These local changes 


ibte dly 


explain some of the 


ptoms but do not account for the 


erimental studies by 


state which appears in the early 
es befor 


] 


e the larvae have produced 
cranulomatous lesions. 
has been suggested but thus 
toxin has been demonstrated. 
Aikawa, 
ell and Miller’ have indicated 
type of ‘n-antibody reaction, 
in altered permeability of cellular 
branes and a resultant intracellu- 
ver-hydration. (An allergic mecha- 
is the most acceptable explanation 


of the reaction and the effect of 


tment with corticosteroids—Ed. ) 


sible antigen-antibody 


view of the eosinophilia and the 
mechanism 
ment with ACTH and cortisone 
illy suggested itself. Several re- 
have been published describing 
results of treatment in trichinosis 
neral ( Fortier Sadusk", 
on and Wertheim 
ohen and, more recently, in 


Rosen 
Seligman!‘ 


cases with central nervous SYS- 
involvement (Meltzer and Bock- 
Roehm The symptomatic im- 
ement in tho ‘se patients has been 
rmily striking de ‘spite the fact that 
Reed and Weiss? showed that, 
perimentally infected guinea pigs, 
was no evidence of anatomic im- 


vement with use of the hormones. 


ENCEPHALOPATHY ASSOCIATED WITH TRICHINOSIS DAT 


Brief mention is made here of trichi- 
nous myocarditis since one of the 
patients reported showed definite elec- 
trocardiographic evidence of heart 
muscle involvement. The pathology of 
this form of parasitic myocarditis has 
been fully described by ‘Saphir"™. The 
larvae are found in the myocardium 
during the stage of dissemination but 
apparently do not become encysted as 
they do in striated muscle. Whether 
the myocardial dysfunction is due to 
the edema produced by the reaction 
to the larvae or again to some antigen- 
antibody reaction as has been postu- 
lated for other manifestations of trichi- 
nosis has not been determined. How- 
ever, full recovery is usually noted if 
the patient survives, although Roehm?! 
describes some persistent abnormalities 
in his patient demonstrable by ballisto- 
cardiography. He described the main 
features of the electrocardiogram in his 
patient as low-voltage and T-wave in- 
versions. His patient as well as a case 
reported by Segar, Kashtan and Mil- 
ler'® were treated with ACTH. 

Diagnosis. Trichinosis in these cases 
is usually not suspected at the onset, 
since eosinophilia and other character- 
istic findings are often lacking in this 
phase of the disease. By the same token 
the patient is often too ill to give an 
adequate history. Of course the know]- 
edge that the pi atient has possibly eaten 
uncooked pork is a prime clue. If the 
disease is suspected during the stage 
of invasion adult worms may rarely be 
found in the diarrheal stool. Muscle 
biopsy, taken from the deltoid or gas- 
trocnemius, is the mainstay of diag- 
typical granulomatous 
myositis appears early in the disease. 
Numerous sections may be required, 
however, definitely to demonstrate the 
larvae in the area of cellular infiltra- 
tion. Complement-fixation tests and 
skin tests may be of value in diagnosis 
but positive reactions occur in the later 
stages of the parasitism so that they are 


nosis. The 


| 
| 
ie 
| 


Phe 


of no help at this stage. Roehm!" 
stresses the diagnostic significance of 
1 normal erythrocyte sedimentation 
rate in a patient who is quite ill and 
febrile and may or may not. have 
osinophilia 

Since, as previously noted, the inva 
sion of the central nervous svstem is 
widespread, the symptoms and physical 
trom case 


findings varv considerably 


to case There mav be various non 
speci complaints such as headache. 
apathy, drowsiness, stupor, coma and 
generalized convulsions. Focal findings 
reflexes 


may include loss of tendon 


hemiplegia, peripheral nerve palsies, 
peripheral nerve sensory changes, and 


STOTS 


meningeal irritation including 


stiff rie ck 


Admitted February 
March 25, 1955 \ 


white man. was admitted wit] 


Case Reports. CAsE |] 
24, 1955 
il 


the chief 


Dis harged 


ymplaint of “burning in the chest 


Five day before idmission hx developed 
nild ibd minal Cramps ind loose. watery 
stools. Panmycin was given and the diarrhe 
lessen i¢ what but the day itter thie 
onset ol! symptoms he noted severe inflam 
mation of the eves and conyunctiy il edema 
At the same time he complained ot retro 
sternal “burning” which caused trouble. i 
eatir ind drinking. Local treatment of the 
eves prodt ed some improvement. Since he 


was not improving rapidly he was admitte« 
to the hospital for further study and treat 
ment 

On physi: il examination he was found to 
have moderate edema of the evelids bilater 
ally with fairly marked scleral and conjuncti 
injection 
the pulse 
170/110 
and there 
palate No 
noted. The remainder of the physical exami 
nation showed no abnormalities. The urine 
and blood sugar were normal, a VDRL test 
was neg 


The temperature was 100.2° ] 

1), respirations 18, blood pressure 
Che pharynx was diffusely injected 
edema of the soft 
lymphadenopathy was 


was moderate 


cervi al 


ative, and the blood count was within 
normal ranve except for Si eosinophils The 
sedimentation rate was 10 mm. per hour 
by the Cutler method. 

Surprisingly, the 


morning after admission 


the patient appeared somewhat somnolent, 
although he could be 


questions However, neurological examination 


aroused to answer 


American Journal of the Medical Sciences * N 


shows d ho evic nt 


bec 
le nt and by the foll 


into a deep stupor 


went on he 


to answer question 


Again no localizin 


ovember, 1958 


As the d 


more ind more 


bnormalities 


Wint day he had lap 
ind could not be arou 
or to take nourishmer 


eurological signs we 


elicited and there was no nuchal rigidit 
\ lumbar puncture wed an initial pl 
sure of 220 mm f water with normal 
namics. The spin 1 fluid was clear and col 
le ss. contained 1k vtes pel mm t 
protein of 49 1 LOO ml. and show 
t nevative Kol nel I | hor ial colloi 
rold Curve 

During the subsea t week he remai 
be rie tinent I 
les ind t times physi restr 
A second lumbar offered no furt 
intormatic va 1 id hl 1 che 
try ( i bloo 
Mar nda ill la oft 
\ def itive ail ot be n la 
vet the bh ( ( red he 
periarteritis Hodgkin's ease 
lymphoma ind type rf llergic 
cephalopathy Durit time he had 


wick tibiot 
which he s wed il i roveme 
the te Iper ture pil laily te ivel 
f 102° F. rectall the pulse 1 
trom 100 to 120 
On Mar h \ itter 
nusele biopsy wa take tr the 
gastrocnemius iscl t the s et 
treatment with 100 t Cortone tl 
times dav was. started empiri illy | 
] sect showed large 
of cellular infiltrati the majority of t 
cells he ll ly pl te | macropl iges W 
small percentage I polymorphonucl 
I 

leukocytes and a few ¢ ssinophils One int 
par isite Tri ralis is vet une 
cysted, was found but. the specimen 
not serially sectioned t scover other lary 


Within 24 hours 


started the 
1 4 


tempel! 


ind the pulse rate t 10. The 


tion of the patient l 
by th 


Inte llige ntly and wa 


follow Ing d 


His urinary inconti 


) davs ind then 
8 he noted some 
moist rales were |] 
che st He Wi 
dyspnea disappear 


toms ot congestive 


he was allowed out 


dis harge d h 


ifter the Cortone w 
dropped to nor 
general 
npr ved dramatically 
e answered questi 
s able to eat without he 
persisted for 
disappeared. On Mar 


xertional dyspnea a 
veard in the right low 


s digitalized and the rales 


d. The signs and svr 
failure had abated 
of bed on March 2] 


25 He has been seen 


iw 
—| | 

EE 


mer 


tur! 


On 


Leitner and Grynkewich: 


ous occasions since hospitalization, has 

ved to full activity and has no com- 

ubsequent investigation after the diag 

of trichinosis had been established, the 

is elicited that he had eaten some 

i Lore purchased at a local butcher 

It is interesting to note that another 

ient wv inder treatment in the hospital 

time for “sinusitis” and was 

ve trichinosis after it was dis- 

ered that she had purchased meat from 

same butcher. As far as is known no 
iSt le veloped at the time 

wdiographic changes in this 

interest, and probably account 

1 of congestive failure which 

electrocardiograms had been 

prior t hospital admission. On Febru 

6, t days after hospitalization the 

ram showed low to borderline 

ill leads. On March 7 the tracing 

rted T 1,2,3, aVf VI-6. In the 

f the diagnosis of trichinosis, which 

by then, this was interpreted 

f trichinous myocarditis, since 

1 been given. On March 25, 

Same T-wave abnormalities 

rge an electrocardiogram taken 


temperature was 103.2 F., 


wed some 
had 


The patient still complained of some 


improvement in that 


waves become 


low upright 

nea and retrosternal discom- 

ng stairs. By September 8 he 

pt fr and engaged in full work 


uriyv strenuous physical eXx- 
] 


electrocardiographic tracing 
we minor changes as compared to 
t taken in the hospital. 
; Admitted January 29, 1958. Dis- 
March 7, 1958. A white man, age 
tted with the chief complaint 
kne ind “sugar.” He had been in 
lt] ntil a few weeks before hos- 
iti n he began to note excessive 
\ ek later he complained otf a sore 


ibness in both Ie gs. Two days 


idmission he deve lope d_ intractable 
with frequent vomiting. There had 
tht loss, some urinary fre- 


ie shortness of breath on ex- 


ind to have glycosuria and 
erred t the hospital for control of 
het 
| examination after admission 
him to be perspiring moderately 
tive but definitely confused, and not 
inderstanding the questions asked. 


the pulse 


ENCEPHALOPATHY 


ASSOCIATED WITH TRICHINOSIS = 549 


There were no ab- 
normal findings in the lungs, heart, abdomen 


96 and respirations 24. 


or rectum. Neurological examination showed 
moderate nuchal rigidity, equal but hypo- 
active dee p te ndon reflexes at the knee, no 
cerebellar dysfunction, no changes. 
The clinical appearance and history definitely 
indicated diabetes with ketosis but  surpris- 


ingly, although the 


sensory 


blood sugar was 220 mg. 


per 100 ml., the CO.-combining power was 
26 mEq./L. (58 vol.4) and no plasma or 
urine acetone was found. 

The following day the patient was definitely 


disoriented and somnolent. The 
104° F., the pulse 100 and 
The blood pressure was nor- 


confused 
temperature was 
respirations 
Blood no abnormalities 
the fasting blood sugar was 100 mg. per 100 


mal. counts showed 
ml., and a blood culture taken the previous 
day had growth. A chest 


genogram increased 


shown no roent- 


showed markings 
in the left upper lobe with some fine shadows 
which might artefacts. Because 
of the elevated te mperature, the rapid respira- 
tions and the 


have been 


vague findings on chest roent- 


genogram, a diagnosis of pneumonia was 
administered 
and 
progressively more stuporous and confused, 
the fever persisting. A week after admission 
a_ blood the first time 
eosinophilia of 13%. The sedimentation rate 
was 34 mm. per hour (Cutler). In view of 
the eosinophilia, and our previous experience, 
the family was que stioned carefully and it 
was learned that the patient frequently would 
taste the his wife purchased, 
before it was prepared for the table. 

A musck biopsy was taken from the right 


considered and antibiotics were 


He showed no improvement became 


count tor showed 


Taw 


Sausadce 


gastrocnemius muscle and microscopic exami- 


nation showed | 


large foci of inflammatory cell 
infiltration, mostly polymorphonuclear leuko- 
cytes with a moderate percentage ot eosino- 
phils. There was no perivasculitis. On several 


Trichinella 


spiralis were seen, none of them encysted. 


sections portions of larvae of 
The diagnosis of trichinosis was established 
February 11, at which time he was still 
stuporous, had_ fever up to 10] F. 
Meticorten the rapy was started, in a dosage 
of 20 mg. three times daily. Within 24 hours 
the temperature had dropped to normal, the 
stupor and confusion had cleared and within 
3 days he was completely normal mentally. 
He had a slight fever 11 days later, associ- 
ated with a crop of furuncles in the right 
groin, which healed in 2 He 


on 


and 


about 2 weeks. 
was seen on several occasions after discharge 
from the hospital and had returned to his 
usual activities, and offered no complaints. 


Administration of the 
adrenocorticotropic hormones and cor- 


Treatment. 


ticosteroid hormones in the usually 


recommended doses should be started 


immediately. One of our cases was 
treated with Cortone, the other with 
Meticorten, both with favorable re- 
sults. Of course general supportive 


treatment must be utilized as indicated. 

Discussion. The symptoms in these 
cases were sufficiently marked to war- 
rant the diagnosis of “encephalopathy, 
although, of course, there is no wavy of 
knowing what the pathologic changes 
in the that a 


specific diagnosis of “encephalitis” can- 


brain were, SO more 
not be made. Whether or not the mani- 
testations were “toxic” in origin cannot 
be answered. The dramatic improve- 
ment in both cases shortly after ad 
steroid hormone ther- 
attributed to 
rather than to spontaneous remission, 
although here 


lute proot! 


ministration of 


apy must be treatment 


again there is no abso- 
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In neither of the cases reported can 
a definite date be established for the 
initial ingestion of trichinous meat. In 
the first case the symptoms suggesting 


the stage of invasion were quite clear 
cut, with abdominal cramps and diar 
rhea, shortly afterward evidence of 
localization in the periorbital tissues, 
and about a week after the onset of 
symptoms the signs of central nervous 
system involvement. In the second case 
the invasive stage is not clearly deling 
ated. The significance of the supposed 
glycosuria and the elevated blood sugar 
is not clear and further investigation 
to establish a diagnosis of diabetes 
mellitus has not been made. 

Summary. Two cases are reported 
of encephalopathy associated — with 
trichinosis in both of which rapid im 
provement of symptoms followed 
steroid therapy. Attention is called to 
the difficulty of diagnosis in these cases 
and it is suggested that the disease bx 
considered in the differential diagnosis 
of obscure acute neurologic disorders 
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We reviewed the laboratory 


ndings. the course, and the necropsy 


Lal 


have 


n patients with histologic evi- 
nee of chronic glomerulonephritis or 
nephrosclerosis in an attempt to set 
clinical criteria for the antemortem 
ferentiation of these entities. 


Materials and Methods. On the basis of 
ria list below, 25 instances of glo- 
ephritis and 32 examples of arteriolar 
lerosis were selected at random from 

ropsy files of the Veterans Adminis- 
Hospital, Pittsburgh, Pennsylvania. 

ypes and the degrees of histologic alter- 


re evaluated by the pathologist of 


He 


irt Disease 


R. F. 


necessary 


the group, E. Special stains were used 


when to substantiate impressions 
gained from examination of sections stained 
with hematoxylin and eosin. The renal lesions 


were classified in accordance with the usual 


criteria (Allen!-2, Ellis*). 

1. CHRONIC GLOMERULONEPHRITIS. A. Dif- 
fuse Proliferative (Ellis Type I). 1. Acute 
diffuse proliferative glomerulonephritis. In 


cases thus designated, practically all glo- 
meruli appear to be involved in a process char- 
acterized by hyperplasia and swelling of en- 
dothelial and occasionally epithelial cells of 
the capillaries. The lumens of the latter are 
frequently although on occasion 
varying numbers of erythrocytes and neutro- 
phils are present. In addition, focal thrombosis 


ischemic, 


‘rants from the Western Pennsylvania Heart Association, the American Heart 
and the Hartford Foundation; a facet of the Greater Pittsburgh Plan for 


Established Investigator of the American Heart Association 


kburn, G. Kunkel, M. H. Harvey, T 


The following physicians participated in the initial review of recorded data: W. Greenberg, 


Egan, W. 


Nicholson, C. Weber, and L. Greenman. 
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trol of 


(American Journal of the 


fibrir 1 ce generation of the basement 


nbranes are occasionally noted. Although 


ithelial crescents and synechizw are found. 


lis change involves only one-third or less 
f the glomerular lesions in those ex unple S 
nsidered cut The tubules ire tre 
juently ired, although dilatation, casts. and 
legenerative epithelial changes of moderat 
degre I casionally encountered The 
interstitir little affected and the renal 
vessels appear normal 

9 Sul if ol meruli nephritis In this 
sta ce epit ial crescents ire conspicuous 
he crescents are trequently associated with 
svnechizw formed by the idherence of glo 


Cl | r turts ft Bow nan s ¢ ipsult kre ently 


i I in ilveolar Or ideno 
t ration. Proliferative change 
within t lomeruli, although evident. ar 
less cons] s than noted in the acut 
stage CPhickenir ind disruption of glo 
erular b t membranes appear more 
ns designated is subacute 

Q) ted, but st 
lamage ippears ore 

PI 

I t! l { cute stage ind tends t 
parallel the degree of glomerular involvement 
The sti sf lly thickened and infiltrated 
with Varvin I imbers ot lymphocytes, plasma 
lls and rarely neutrophils Mild to mod 
rate d f arteriolar hvyalinization 
cCasl rve nd in some instances 
the appearance of a rare interlobular artery 
resembles that en vuuntered in poly irteritis 
Chr lomerul nephritis More than 


Tie f the involved glomeruli ire obso 


lete. Crescent formation and. on occasion. 
proliferative hanges similar to those noted 
in the 1 t tage ire also evident These 
latter aid in the differentiation of chroni 
sclerosing erulonephritis from some in- 
tances of arteriolar n« phrosclerosis Tubular 
ch inge 1S outstan ling be Ing characte rized by 
itrophy is well as marked epithelial degen 
eration. Hyaline and granular casts, as well 


is luminal exudate, are common. The stroma 
is also severely involved and contains collec- 
tions of inflammatory cells and fibrosis. The 
appearance of the renal vessels varies from 
noderate hyalinization and fibrinoid degener 
nied by a mucoid intimal 
interlobular arteries. Histo- 


change is characterized by 

the presence f mucopolysaccharide of the 

hyaluronic acid type and variable quantities 
] 

ot reticulin and collagen 


It is to be noted however that such a 


delineation inte cute. subacute. and chronic 
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glomerulonephritis is usually arbitrary and 
largely subjective One may justifiably in 
quire exactly how many epithelial crescents 
ire necessary to designate a tlomerulo 


nephritis as subacute rather than acute or 


what percentage of obsolete glomeruli indi 
cate the chronic rather than the subacute 
stage This difficulty i further emphasi ed 


I 
when it is ippreciated that the alterations en 
countered represent 1 process rather than a 
state It is also obviou that the tempo ot 
he disease is so variable that a clinical esti 
mation of the stage based upon duration of 


illness may be 


3. Diffuse Membranou Allen This form 
ot glomerulonephritis ! haracterized by a 
diffuse thickening of | st all glomerular 
basement membranes. S membranes als 
ul or ( ited ippe irance 
readily ippreciated ections routinely 
stained with hematoxvlin nad eosin. In addi 
tion. the tubules reveal 1 rving degrees of 
dilatation with casts i t} r lumen Ce} 
thelial ce enerati I il \ itur 
ippears un ltered 
C. Chror Lobul \ rl type of 
nme rul me pl ha terized 
by a lobular hvalinizat f practically al 
lor \ rvil t | theli 
cells are ilso evident I ich lesions Tubul 
ind stromal changes ! jualitatively ar 
quantitatively similar to those noted in the 
nembranous form The lifferentiation t 


hronic lobular glomerulonephritis from intet 


ipillary tlomeruloscler 1s dependent 
the universal glomerular nvolvement in 
curlevcues of reticulin in the glomeruli de 
monstrable in ippropriatelh stained sectior 
of the former 

2 NEPHROSCLEROSIS The evaluation 
based on the type and the degree of vascular 
hangs 

\ Mild In n xamples I idered mild art 
riolar hyalinization is relatively focal ai 


luminal narrowing is moderate. Relatively few 
glomeruli appear altered: these are chara 
terized by a hvaline thickening of the bas« 


ment membrane whicl vecasionally has 
wrinkled appearance, and simplification « 
capillary tufts Proliferative glomerular 


changes and crescent formation are exceed 
ingly rare. Tubular and interstitial alteratior 
ire frequently absent, and are only mil 
when present 

B. Moderate Lesions considered as mod 
erately severe reveal more diffuse arteriol 
changes, as well as more pronounced lumin 
narrowing. Obsolete glomeruli are by n 
means infrequent and tubular and interstiti 


~ 
52 7 
| 
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more severe than those encount- 


forms of the disease 


\/ Those instances of arteriolar 

I considered to be accelerated 

w fibrinoid degeneration and 

the irterioles ind glomerular 

oid change of the interlobular 

inated sclerosis of the intima 

The more definitive differentiating 

tures of glomerulonephritis and of 

ephrosclerosis may be summarized as 
Fable 


TABLE 1 


DIFFERENTIAL MORPH 
GLOMERULONEPHRITIS AND AR 
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scribed above permitted ready identifi- 
cation. Further, it was noted that g¢lo- 
merular obsolescence appeared largely 
to within the tuft the 
nephrosclerotic kidney, whereas 
glomerulonephritis, sclerosis of Bow- 
mans capsule largely contributed to 
the sclerotic process. The lack of focal 
cortical of glo- 
glomerulonephritis 
aided in its differentiation from chronic 
pyelonephritis. 


originate in 


agoreoates obsolete 


meruli in chronic 


LOGIC FEATURES OF 
TERIOLAR 


DIFFUSE 
NEPHROSCLEROSIS 


Diffuse 


Glomerulonephritis 


25 Case 


Glomerular 


Arteriolar 
32 Case 


Vascular 


of Large® Simplified 
Frequent Less frequent 
tion Conspicuous Rare 
Freque ntly originating Within tuft 
outside of the tuft 
Severe Moderate 
| ind subacute stages 
his, correlations of the his- There were 21 cases considered to 
ind the clinical and labora 


| from inde pendent review 
made 
Results. 1. RELATIVE FREQUENCY OF 
PATHOLOGIC FINDINGS AND THEIR 
ENSITY IN THE PITTSBURGH SERIES. 
the above criteria, the differen- 
1 of glomerulonephritis and _ of 


lar nephrosclerosis from the his- 
point of view offered, for the 
t part 


little difficulty. Occasional 

neces of chronic glomerulonephritis 
th severe vascular involvement simu- 
iccelerated arteriolar nephroscle- 
However, the association of the 
er W ith the classical and relatively 


spicuous glomerular alterations de- 


be diffuse proliferative glomerulone- 
phritis (Ellis Type I), 2 instances of 
diffuse membranous nephritis (Allen), 
and 2 examples of chronic lobular glo- 
merulonephritis (Allen). Pulrely hemor- 
rhagic or exudative glomerulonephritis 


was not encountered. 
Varving degrees of arteriolar nephro- 


sclerosis were found in the 32 examples 
examined in this study. Twelve were 
classified as mild, 7 as moderately 


severe, and 13 as accelerated or severe 
instances of the disease in accordance 
with the criteria presented. All ex- 
amples of accelerated nephrosclerosis 
in this study revealed some evidence of 
antecedent chronicity consisting of 
arteriolar hyalinization, obsolescence of 


Thi 


glomeruli, or atrophic tubular changes 
In 


merulonephritis group definite nephro 


> patients included in the glo- 


sclerotic changes were also present. 

A. Glomeruli. From Fig. 1 it is clean 
that in our series, taking into account 
the 
glomeruli were more often spared in 


all types and degress of change, 


nephrosclerosis than in chronic glo 
merulonephritis, but that slight overlap 
However, when the num 
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diseases and have not been included 
in the diagram. 

Insofar as the basement membranes 
in these examples of the two entities 
were concerned, it is evident from Fig. 


2 that focal thickening and the wire 


type, the fibrinoid and the hyaline 
changes were either of minor degrec 


in nephrosclerosis or absent. Diffuse 
thickening of moderate intensity; that 


was present is, 2 was noted in the majority of 
ber of damaged glomeruli exceeds 75‘ the nephrosclerotic patients Marked 
DISEASED GLOMERULI 
0 20 40 60 80 100 
% 
Fig. ] idence of diseased glomeruli Open columns refer to chror lomerulonephrit 
solid ins identify nephros« lerosis and a diagonal line through ar en column. signifie 
glom ephritis with superimposed nephros« lerosis The percentage of diseased glomerul 
takin t ount ull types and de crees ot change was generally higher lomerulonephriti 
However up to 75% involvement mav_ be present in ne phr clerosis 

one can begin to speak of a more defi-. changes, namely 3+-, were observe: 


nite probability in favor of chronic 


glome ulonephritis. 
As be 


cence, that is, complete destruction of 


might anticipated, obsoles- 


glomeruli, synechiae, polymorphonu- 


infiltration, crescent formation. 


and endothelial proliferation were more 


clear 


common and of greater degree in glo- 
merulonephritis than in nephrosclerosis 
(Fig. 2 


2). On the horizontal scale the 
numbers 1. 


refer to mild. 


moderate, and marked changes, respec- 


and 3 


tively. Goormaghtigh bodies or calcifi 
cation were quite infrequent in both 


only in glomerulonephritic or mixes 
glomerulonephritic nephroscleroti 
specimens. 

B. Tubules. The bulk of the nephro 
this 
tubular 
any, as evidenced by the presence o 


sclerosis cases in series shower 


mild or moderate disease, i 
dilatation, hyalinization of the bas 
ment membrane, degeneration or n 
crosis and regeneration and the pre: 
ence of exudate and casts. By contra: 
the kidneys of patients with chron 
glomerulonephritis were usually foun 


to contain these changes to a moderat 
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r marked de gree | Fig. 3). These data 
indicate also that tubular involvement 
n nephrosclerosis and in glomerulone- 


shritis is of the same type but differs 
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2. CLINICAI 


CLINICAI 


COURSE AND CORRELATION 
AND LABORATORY FINDINGS. 
At the onset it must be emphasized that 


this is a biased picture of the natural 


OF 


intensity history of chronic glomerulonephritis 
GLOMERULI 
Obsol 
Synech 
| 
PMN 
Cresc 
. 
Endo 
Prolif 
0 1 2 3 
BASEMENT MEMBRANE 
DIFFUSE 
THICKENING 
ta 
FOCAL 
THICKENING | 
| 
WIRE 
. 
F'BRINOID | 
HYALINE i 
- 
0 1 2 3 
enev of glomerular and basement membrane changes in nephrosclerosis (solid 
nic glomerulonephritis (open squares), and in chronic glomerulonephritis with 
open squares with diagonal). 0, 1, 2, and 3 refer to none, mild, moderate, 
and marked changes, respectively 
C. Stroma. Similarly, the stroma or and of nephrosclerosis. These are all 


of with 
rulonephritis in general showed a 


rstitium patients glo- 


iter degree of scar tissue formation 
| of infiltration by lymphocytes, poly- 
rphonucleat leukocvtes and plasma 
ls (Fig. 3 


patients who have died and hence 
both groups are undoubtedly weighted 
by an undue proportion of the more 
severe forms and hence the more rap- 
idly fatal instances of the disease. The 
patients with glomerulonephritis were 


Phe 


somewhat vounger, 31 years versus 34 
vears. at the onset of the illness, but 
glomerulonephritis at the age of 50 or 


later was recorded three times. Those 
ol 


with glomerulonephritis on the aver- 


survived 3 vears and 2 months 


age 
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la and th also 
illustrate that patients with nephro 


The findings in Figs 


sclerosis were much more apt to have 
systolic hypertension at a time when 
the whole blood nonprotem nitrogen 
normal 


values were within the range, 


TUBULES 


Dilatation == 
Hyal. B | 
Membr, 
Deg.-Reg. & * 


Exud, fe 


Casts 
0 | 


STROMA 


Fibrosis 


0 1 


Cell 
Infiltra, 


Fig. 3 Tubular and stromal 


compared to 3 years and 5 months in 
the ne phros« lerotic group. 

\. The Histologic Lesions Related to 
the Level of Blood Pressure and NPN. 
From Figs. 4a and 4b it is evident that 
in patients with nephrosclerosis the 
blood pressure, both systolic and dia- 
stolic, tended to be higher than in en- 
classified 


tities as glomerulonephritis. 


ilterations Symbols as in | 2 


or only slightly elevated. The patients 
tended 


rising 


with lomerulonephritis 


manifest however a systoli 
pressure as renal failure progressed 
This did not appear to be the case it 
nephrosclerosis, though observations it 
the latter stages of uremia were rar 
in this group. 


Though not illustrated in a figure 


2 3 
Pl 2 3 


mm Hg 


mm Hg 
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Tendency to greater degrees of S\ stolic aad diastolic hypertension occurring 
n to azotemia in nephrosclerosis (solid circles compared to chronic glomerulo- 
Open circles with bar identify patients with nephritis and nephro- 
ire based on minimal systolic and diastolic blood pressure readings in relation- 
} one or more determinations of the whole blood nonprotein nitrogen. 


en circles 
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BLP (BLP. 1804 BLP 100 
N.Scl. GI.N N.Scl. GI.N N.Scl. GI.N 
None LOO} 75 53 33 66 
Fibrinoi Mild 0 5 66 7 
Chang Moderate 0 () 7 0 53 0 
Marked 0) 14 0) 
Nome 0 0 } 0) 10 14 
Hyalinizat Mild 38 50 39 10 2) 50 
Moderate 14 9) 94 0) 50 6 
Marked 19 0 2 0 0 
The five ises of glomerulonephritis with nephros lerosis have bec 
to OF t ises Of nephros¢ lerosis and the remaining cases of glomert 
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higher systolic and diastolic blood 


ressure readings were in general asso- 


} 


ited with the more severe histologic 


hanges in nephrosclerosis. This was 


t an absolute relationship, however, 
e occasional mild or moderate his- 
ithologic alterations were observed 
patients with marked hypertension 
ile in others severe nephrosclerosis 
is not associated with pronounced 
vation of the blood pressure. More- 
er, the hvalinization but not the 
1 changes in the arterioles 


oved to be more pronounced in pa- 


systolic and __ diastolic hypertension 
(Table 2 

B. Graded Retinopathy in Relation 
to Systolic and Diastolic Blood Pres- 
sure and to Nonprotein Nitrogen 
Levels. In Fig. 5a a trend to increasing 
degrees of retinopathy in patients with 
progressive elevations of systolic and 
in diastolic blood pressure is apparent. 
This tendency was more pronounced in 
those with nephrosclerosis. 

It is to be noted that in general 
patients with nephrosclerosis tended to 
have more marked degrees of retinop- 
athy at a time when mild degrees of 


nts with the higher degrees of azotemia were present | Fig. 5b). 
RETINOPATHY 
iv 
Oo @ ) 
ili ote eee re) 
a 
< 
a 
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rhe greater degree of retinopathy in nephrosclerosis correlating with the hy- 


ision. Observations at more than one level of hypertension were available in most patients. 
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6a through d.—Earlier onset and more profound degrees of anemia in relationship to 


. 
izotemia in chronic glomerulonephritis than in nephrosclerosis. 


The 


C. Anemia and Leukocytosis in Rela- 
tionship to Azotemia in Chronic Glom- 
erulonephritis and in Nephrosclerosis. 
The two groups of patients are dis- 
with 
regard to the onset, frequency, and de- 
and 


tinguishable early in azotemia 


ree of erythrocyte hemoglobin 


oO 


cle crease 


Figures 6a through 6d show 
that in patients with nephrosclerosis not 
previously transfused, anemia in the 
early phase of azotemia occurred less 
often than in patients with glomerulo- 


nephritis However, when nonprotein 


60- 


20- 


Heort 
PEK 


1 


Heart L.V.P 
X-Rey ECG 


Fig. 7.—Greater incidence of most card 


nitrogen values of 90 to 120 were re- 
corded, virtually all patients showed 
a lowering of the erythrocyte count and 
of the 
though again this was less marked in 


he moglobin concentration, 
nephrosclerosis. This simple correlation 
does not establish, of course, that the 
related to the 
azotemia per se and not to malnutri- 
tion or similar nonrenal factors 


anemia was directly 


Though not presented graphically, 
leukocyte counts below 5000 per c.mm. 


were extremely rare at any time in 
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patients with nephrosclerosis or glo- 
merulonephritis, whereas leukocytosis 
above 10,000 per c.mm. was present 
with equal frequency in both groups 
in about 50% of the patients. It was 
noted that this was an accompaniment 
of the earlier phas of the illness, that 
is, when the nonprotein nitrogen levels 
elevated, if at all 
values in 


were only slightly 
The dearth of 
advanced azotemia does not permit as 


patients in 


definite a statement, but a comparable 
trend appears to have been present. 


Pulm. 

Peric Dig Edema Cong 


( phrosé le rOSIS 


D. Cardiovascular From 


Figure 7 it is evident that patients with 


Changes. 


nephrosclerosis who in general had 
greater degrees and a higher incidence 
of systolic and diastolic hypertensior 
also had cardiomegaly more often a 
indicated by physical examination 
teleoroentgenography, and the pres 
ence of left ventricular preponderance: 
in the electrocardiogram. Also, sucl 
patients developed pulmonary conges 
tion and were digitalized more ofte1 
The incidence of pericarditis and « 


40- 
Jo - 
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— 
> 
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8.—Occurrence of vomiting. Horizontal solid and broken lines each identify an individual. 


nts with nephrosclerosis vomited earlier than those with glomerulonephritis and at a time 
nonprotein nitrogen values were normal. However, as the azotemia increased the 
nephritics vomited more often and for more protracted periods. 


564 Thre 
edema, however, was the same in the 
two groups 

E. The Occurrence of Vomiting in 
Relation to Azotemia and to Hyperten 
sion. Patients with nephrosclerosis as 
tended to 
levels of nonprotein nitrogen than those 


a group vomit at lower 
with glomerulonephritis. Though not 
shown in the figure, this tendency cor- 


related highly with the presence of 


50 — 
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of chronic glomerulonephritis or of 
nephrosclerosis has always presented a 
problem. In any patient with hyper- 
tension and renal disease, entities such 


as Goldblatt kidney, 
amyloidosis, hyperparathyroidism, gout, 


pyelonephritis, 
intercapillary glomerulosclerosis or 
mvyelomatosis can usually be identified 
by one of several re latively simple lab- 
However in the 


oratory proc edures 


0 
Headache Convulsion Dizziness Blurred Vision 
Fig. 9 Approximately equal frequency of encephalopathy in nephros lerosis and chroni 
glomerulonephritis See text tor comment on vomitir 


systolic hypertension. However, at non- 
protein levels of 90 mg. per 100 ml. 
vomiting occurred more often and was 
more protracted in the chronic nephritic 
group patients in both 
without this com- 
plaint up to the time of their demise 
Figs. Sa and Sb ). 

F. Encephalopathic Manifestations. 
There was no significant difference in 


Occasional 


groups continued 


the frequency of headaches, convul- 
sions, dizziness, or blurring of vision 
members of the two 


among groups. 


The actual incidence is shown in Fig. 9. 
Discussion. The clinical identification 


case of chronic glomerulonephritis and 
of nephrosclerosis such distinguishing 
lacking and 
usually not 


laboratory findings are 


the urinary findings are 
distinctive. Since these two diseases 
are the commonest form of nephrop 
athy extant, the 
scribed provide a basis for an order ol 
probability for their clinical differenti 
ation. Though percutaneous needle bi 
opsy of the kidney would often provid 


studies herein de 


a diagnosis without recourse to sucl 
exercise of clinical judgment, the tech 
nique is not universally available no 
without hazard. Thus certain aphorism 


| 
‘ 


Danowski et al.: CHRONK 


1 ul justifiable, provided it be kept 
' ind that, as with clinical experience 
; neral, it is always easier to discuss 
h bilities in diagnosis and outcome 
. ps of patients rather than in 
fic individuals. 
” \ssuming that other renal entities have 
d excluded or appear unlikely and 
the patient has either glomerulo- 
ritis ol nephrosclerosis, then: 
wer the blood pressure in a pa- 
t ith proteinuria the more likely 
ssibility of chronic glomerulone- 
though glomerulonephritis is a 
t the earlier decades and mild 
clerosis is more apt to occur in 
ter lite span, oul series illustrates 
there may be little, if any, differ- 
n the ages at the time of involve 
leath of patients with fatal 
of these diseases; extensive 
opathy argues for nephrosclerosis; 
ertension before azotemia favors 
clerosis; the greater the anemia, 
iore likely the possibility of glo- 
onephritis; vomiting in a non- 
nic hypertensive suggests nephro- 
is: finally, cardiovascular mani- 
tions but not encephalopathy are 
frequent in nephrosclerosis. 
Summary. 1. The frequency, the ex- 
nd the intensity of change in the 
yn, the vessels and the stroma 
kidneys of 32 males with nephro- 
| sis and 25 others with glomerulo- 
ritis have been related to the clin- 
ianitestations 
Phe re Was no evident difference in 
; ge of onset, the duration of pro- 
ia, the length of survival, the 
f onset and duration of azotemia, 
leneth of survival in these two 
As a group, patients with nephro- 


sis were found to have hyperten- 
irlier and to a greater degree in 


on to azotemia, and as a matter 
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of fact, often antedating this manifesta- 
tion of renal disease. 

4. Patients with chronic nephritis 
tended _ to develop progressive hyper- 
tension as the degree of azotemia in- 
creased, but the systolic and diastolic 
rise was usually of a lesser order of 
magnitude compared to the nephro- 
sclerotics. 

5. A trend to increasing degrees of 
retinopathy 
diastolic 


with rising systolic and 
pressure readings was re- 
corded in both groups. This was more 
pronounced in patients with nephro- 
sclerosis, in whom marked retinopathy 
was often also present when azotemia 
was mild. 

the 


in about one-half 


6. Anemia appeared early in 
course of azotemia 
of the members in each group but was 
not as marked in nephrosclerosis as in 
glomerulonephritis. At a whole-blood 
nonprotein level of 120 mg. per 100 ml. 
or higher, virtually all patients in both 
groups manifested a decrease in ery- 
throcytes and in hemoglobin, but ulti- 
mately anemia appeared to be greater 
in the glomerulonephritics. 

7. Leukocytosis was recorded in 1 out 
of 2 patients in each category; leuko- 
cyte counts ot 5000 per c.mm. or less 
were quite infrequent. 

S. Patients 
tended to vomit earlier than those with 


with nephrosclerosis 
glomerulonephritis, and this occurred 
even when the nonprotein nitrogen 
levels were virtually normal. However, 
with moderate elevations of the non- 
protein nitrogen, those with glomerulo- 
nephritis vomited more often and for 
more protracted periods. 

9. Cardiovascular complications oc- 
curred more often in nephrosclerosis. 
This was not true of encephalopathy, 
unless early vomiting in nonazotemic 
nephrosclerosis is thus interpreted. 
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SUMMARIO IN INTERLINGUA 
Differentiation Laboratorial E Clinic Inter Chronic Glomerulonephritis 
Nephrosclerosis 


l. Le frequentia, le extension, e le intensitate del alteration del nephron d 


vasos e del stroma del renes de 32 masculos con nephros« lerosis e de 25 alter 


con glomerulonephritis esseva ponite in relation con le manifestationes clinic 
2. Esseva constatate inter le duo gruppos nulle differentia in le etate d 


patientes al tempore del declaration del morbo, in le duration del proteinuria 


le periodo de superviventia, 0 in le tempore del declaration e le duration di 


azotemla 
3. Esseva trovate que le patientes con nephros¢ lerosis, reguardate como 
gruppo, habeva hypertension a plus alte grados e a un tempore plus precoce 
relation al declaration de azotemia. De facto le hypertension occurreva frequent 
mente ante que le morbo renal habeva resultate in azotemia 

4. Patientes con nephritis chronic tendeva a disveloppar hypertension progr 
sive durante que le grado del azotemia montava, sed le augmento  systoli: 
diastolic del hypertension esseva usualmente de un ordine inferior a illo not 
in patientes con nephrosclerosis. 

5. Un tendentia a disveloppar retinopathia de grados montante durante qu 


lecturas del pression systolic e diastolic ascendeva esseva notate in ambe gruppos 


[ste phenomeno esseva plus marcate in le patientes con nephrosclerosis. In ilk 
marcate grados de retinopathia esseva frequentemente presente quando 
azotemia esseva ancora leve. 

6. Anemia appareva precocemente in le curso del crescentia de azotemia 


circa un medietate del subjectos in ambe le gruppos, sed iste anemia ess« 


minus marcate in casos de nephrosclerosis que in casos de glomerulonephritis 


\ nivellos de nitrogeno non-proteinic amontante a 120 mg (o plus) per 100 
de sanguine integre, quasi omne le patientes in ambe gruppos manitestava 
reduction del numeration erythrocytic e del concentration hemoglobinic, s 
ultimemente le anemia pareva esser plus pronunciate in le patientes « 
glomerulonephritis. 

‘ Leucocytosis esseva constatate in un medietate del patientes in an 
gruppos. Numerationes leucocytic de 5000 per mm’ 0 minus esseva s 
infrequente. 

8. Patientes con nephrosclerosis tendeva a vomer plus precocemente 
patientes con glomerulonephritis, e isto occurreva mesmo quando le nivellos 
nitrogeno non-proteinic esseva practicamente normal. Tamen, in le preser 
de moderate augmentos del nivellos de nitrogeno non-proteinic, subjectos « 
glomerulonephritis vomiva plus frequentemente e plus prolongatemente ¢ 
le subjectos con nephrosclerosis. 

9. Complicationes cardiovascular occurreva plus frequentemente in nepl 
sclerosis. Isto non esseva ver pro encephalopathia, excepte si on vole interpr 
le occurrentia precoce de vomito in casos de nephrosclerosis non-azotemi 
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ill patients having the 
svndrome show variable re- 
to the procedure of external 

lysis. Clinical improvement 

t be ipparent for a few davs fol- 

ly and then may occur in 
f the return of the concentra- 

, nitrogenous metabolites in the 

toward predialysis levels ( Mer- 

rhe reasons for both the vari- 


nd the delay in clinical im- 
ent are not known. The altera- 
emodialysis in the acid- 


lance of patients having chronic 
nsufficiency have been reported 
shy Weller, Swan and Mer- 
Phe purpose of this study is to 
be the changes in the acid-base 
in the postdialysis period and 
relate these chemical changes 
the clinical course of these pa- 


thods. | itients with chronic renal 
tudied. Hemodialysis was 


Heart Association 


| ivan 


applied for 5 or 6 hours to each by means 
of a modified Kolff-type artificial kidney 
(Murphy et al.7) Arterial or arterialized 
venous blood was collected anaerobically and 
analyzed for serum pH by the method of 
Hastings and Sendroy®; total CO. content, 
Van Slyke and Neill!4: blood urea nitrogen, 
Archibald!; serum sodium and potassium with 
a Barclay flame photometer using lithium as 
an internal standard; serum chloride, Schales 
and Schales*; serum phosphorus, Fiske and 
Subbarow®: and serum calcium, Clark and 
Collip?. 

The values of the components describing 
the acid-base balance of the blood have 
been derived from the nomogram of Singer 
and Hastings!!. The metabolic component, or 
whole blood buffer base, (Bp*)». is the 
concentration of cation equal to the sum 
of the buffer anions. The principal buffer 
anions are bicarbonate and protein (including 
hemoglobin). A diminished total buffer anion 
concentration by definition is a metabolic aci- 
dosis. The buffer base is also equal to the 
difference between the sum of the cations 
(total base)t and the total nonbuffer anion 
concentration. Alterations in these constitu- 
ents in chronic renal insufficiency consist of 
either a total base deficit (hyponatremia) or 


VOT? \ supported (in part) by the Medical Research and Development Board, 

{ the Surgeon General, De partment of the Army, Contract No. DA-—-49-007—M D-429, 
rt) by grants from the National Heart Institute, U.S. Public Health Service, and 
Department of Internal Medicine, University of Michigan Medical School, 


base” is here used to conform to the pre cedent of Singer and Hastings although 


‘ted definition is more accurate (Relman®). 
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a “fixed acid” (nonbuffer anion) excess. The ind tend to minimize the deviation of t 
primary change in the acid-base balance of serum pH from normal In chronic rel 
these patients Is a metabolic acidosis with a insufficiency the pri ry metaboli cic 
decre ised buffer nay he accompante | hy secondary res} 
The respiratory component of the acid-bas« tory alkalosis (low Pe 
balance is the partial pressure of carbon Clinical Material and Results. case 1. H.t 
dioxide (P co.) of arterial blood (or alveolar a 21-year-old man had polycystic kidney d 
7.404 AHL | NORMAL RANGE 
7204 
7004 
504 | tit | 
} | | RANGE 


} 
} 


mEq/\ 


| | | | 


20 
| | 
10. | 
| 
| | 
104 | 
PCO, | | 
| = 
| | | 
Na* 136 141 142 139 140 
z K* 38 34 36 3.9 52 
i Ca** 36 45 46 43 44 
| 99 103 99 103 | 
+ 12.0 27 6.2 7S 7.8 | 
4 HCO, 1S 224 213 21.8 208 | 
BUN | 262 90 132 156 
% HCT 27 26 27 = 
"BEFORE END OF 2 4 5 
DIALYSIS DIALYSIS ————————— nays AFTER DIALYSIS 
Fig. ] Determined and derived values of the serum pH, pHs, the whole blood buf 
base, (Bp , the partial pressure of carbon dioxide, Pco., and the serum electrolytes, bl 
urea nitrogen, BUN, and hematocrit. HCT. of patient H.O 
ir rhis respiratory component may under ease. He had weakn malaise, and mus 
go rapid primary deviations with alterations cramps for 8 weeks prior to admission. D 
in the re spiratory exchange of carbon dioxids Ing the 2 weeks before admission he ] 
A diminished Pco, by definition is a respira- persistent vomiting which necessitated |] 
tory alkalosis while an increased Pco. is a pitalization for intravenous fluid thera 
respiratory acidosis. “Compensatory” or sec- Because of failure to improve he was t1 
ondary changes in the Pco, may also occur ferred to this hospit 1. Physical examinat 
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pressure to be 130/80 mm hemodialysis are shown in Fig. 1. The metab- 
optic fundi were normal. olic acidosis (decreased buffer base) was 
inal quadrants were full alleviated by dialysis. The serum pH returned 
t Reflexes were hyperactive to normal. These components showed only 
showed a specific gravity slight tendency to return to their previous 
ein, and the centrifuged levels during the immediate postdialysis 
{ > to ) red blood ce lls pe riod. Two days atter hemodialysis was per- 
hite cells per high powel formed the patient ised vomiting and 
[ 
NORMAL RANGE 
| 
WORMAL RANGE 
204 | 
| | 
} | | 
| | | | 
sof | | | 
| 
| | 
s Na” 130 135 137 135 140 
| 50 56 65 75 
47 41 42 42 33 
9393 101 95 88 86 
HCO, 38 195 21.0 207 18.2 
100 mit. BUN 220 390 30 140 190 
% HCT 32 32 35 35 35 
‘BEFORE END OF \ 2 3 4 =) 6 
DIALYSIS DIALYSIS DAYS AFTER DIALYSIS 
2 The determined and derived values of patient E.M 
total rum prot in was 6.6 om. noted an increase in his muscular strength. 
four hour urine volumes The next day he was able to eat a 2000 
00 Further intravenous fluids calorie diet. He was discharged on the sixth 
t ny improvement in his day after hemodialysis and died 37 months 
te 1 on the ninth hospital day later. 
ysis W performed. cAsE 2. E.M., a 42-year-old man, had 
yponents describing the acid-base known polycystic kidney disease. For one 
f the bl ind the concentrations year, fatigue, muscular cramps and weight 
erum electrolytes before and after 


loss had been present. He was referred to 


American Journal of the 


this hospital because of increasing nausea 
ind \ lilting Physical exaniunation disc losed 
i bloox pressure of 170/110 mm. Hg. The 


heart was normal. Each upper abdominal 


quadrant was filled with a lobulated mass 
Muscular fasciculations were present The 
ser protein was 6.5 gm. per 100 ml. Urine 
7401 
ph. 
7204 
7.004 
504 
404 
| | 
304 | 
(Be 
. | | 
[| | 
| | 
104 | 
| | 
104 | 
| 
20 
PCO, 
| 
mm 
30 
— 
404 
No * 137 134 132 
= 
K 66 38 
a 
Ca 2.1 26 
114 99 IC 
E HCO, 8.8 207 7.2 
100 mi BUN 154 54 73 
% HCT 22 22 
BEFORE ENO OF | 
DIALYSIS DIALYSIS 
Fig. 3.—The determined and 
xamination howed a specific gravity of 
1.008, 1 prote in, and the centrifuged sedi- 
ent contained 95 to 40 red blood cells and 
1O to 15 white blood cells pe r high power 
field Che changes inl the ait id-base balance 
id serum electrolytes following hemodial\ 


sis are shown in Fig. 2. On the second post- 
dialysis day, nausea and vomiting ceased and 


the patient noted a marked diminution in the 
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severity of his muscular cramps. He was di ef 
charged from th hospital 6 days afte n 
dialysis tein 
CASI i 41-year-old man, w } | oy 
known to have hypertension since the a ri 
ot 14. Diagnoses ol pyel nephritis ind hyp tient 
plastic left kidney nad been mace Thre 
NORMAL RANGE 
NORMAL RANGE 
] 
| 
4 
NORMAL RANGE 
27 3¢ 
45 45 
47 
09 94 
46 
186 
88 38 
2 3 4 S € 7 8 
DAYS AFTER DIALYSIS— 
derived values of patient G | 
years prior to idmission nepht lithot d j 
was performe d on the 1 t kidney. Sympt ( 
of uremia had becom« progressively 
severe For the 2 weeks prior to admi t 
he had persistent nausea and vomiting 
was hospitalized because of marked sl th 
ness of breath and hea he. Physical ex ’ 
nation showed a blood pressure of 230 
mm. Hg, numerous ¢ idates and hemorr] 


a 
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I OF tic fundi. « irdiome galy, and hepa tained during the ensuing 8-day period. On 
ly. The serum protein was 5.0 gm. per the first postdialysis day the patient was able 
{ xamination disclosed 34 to walk and on the second day his appetite 
ind verous red cells, white cells improved so that he was then able to be 
I liar ts in the sediment. The 24 maintained on oral fluids. He was discharged 
r tput averaged one liter. The on the eighth day after dialysis and returned 
how clinical improvement on home to limited physical activity. 
p's 7.20 
7.004 
404 
30} 
204 
104 
| | | 
104 | 
Poo, 
3 |_| | 
40) | | MORMAL | 
| RANGE | 
| 130 140 138 132 128 
2 K 35 35 34 38 35 
mr 23 36 42 38 33 
75 33 88 88 86 
= + HPO, 73 29 493 72 64 
HCO, 102 195 158 122 1.9 
N 5 40 70 12 125 
22 21 25 22 22 
BEFORE END OF \ 2 3 4 5 6 
DIALYSIS OIALYSIS DAYS. AFTER DIALYSIS 
{ The determined and derived values of patient H.H 
t] ind, therefore, hemo- cASE 4. H.H., a 37-year-old man, had 
vi vert ied. Figure 3 shows the acute glomerulonephritis at the age of 17 
ff the acid-base balance and subsequently had several exacerbations. 
é trolyte composition. This pa- He developed acute pulmonary edema 10 
we severe metabolic acidosis months prior to admission and hypertension 
dial than did the previous two, and azotemia were noted. Since that time 
I . . . 
leg f nitrogen retention was not he had increasing nausea and vomiting which 
emical changes resulting became so severe that hospitalization was 
’ ysis were again quite well main- necessary. In spite of intravenous fluid therapy 


| 
state 


Che 


re rapid rate of return toward the 
Although the patient showed 
ability to tolerate oral fluids 

dialysis and expressed a sub 


showed a semi stuporou patient with a |] 
pressure of 130/70 mm. Hg. Cardiom«s 
] 


was present. Urinalysis disclosed 3-4 
Stool 


tein and many white and red cells 
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tion deteriorated and convulsions en jective feeling or provement his clini 
in transfer to this hospital physic al course continued to deteriorate. and he « 
ition disclosed a blood pressure ot t days after the end of this study 
0 mm. Hg, exudates in the optic CASE 5. D.D 96-year-old man, | 
ind cardiomegaly. Urine examination — chroni pyelonephriti A left nephrecto 
| protein and rare white cells, red had been performed 33 years a Two ve 
x) und UI inular casts In the S¢ dime nt be tore admission he h id a myo irdi il 
1 protein was 5.9 gm per 100 ml tarction. For 6 mont he had noted wei 
7.404 PAL NORMAL RANGE 
— 
| 
7.004 
| 
504 
| NORMAL RANGE 
a 
304 
(Bs | | | 
| 
204 | 
| 
104 | 
| 
104 
20; | 
Pco, 
304 
40} WORM AL 
RANGE 
Na 120 135 133 130 
2 7 6.4 3.4 37 50 6.1 
ci | 75 00 102 93 89 
7.0 25 44 76 8.4 
HCO, | 54 182 138 7.4 55 
mg/100 mi. BUN 305 130 176 228 230 
% HCT | 22 22 17 is 20 
BEFORE AFTER 2 3 4 
DIALYSIS DIALYSIS DAYS AFTER DIALYSIS ———— 
Fig. 5 The determined and derived values of patient D.D 
hour urine volume averaged 200 ml loss, increasing fatigue. nausea. and mit 
t shows the chemical changes result He was hospitalized il treated with ir 
1, and subsequent to, dialysis. In this venous fluids without i provement. On tr 
the acid-base balance showed a fer to this hospit il physical examin 


rapid] 
marily 
bicarl 
t 
t ( 
it 

he 
{ b 


>= 
Dis 
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t. The serum protein was 
I M nl. The 24-hour urine out- 
1) ml. The changes in the 
ind serum electrolytes 
ire shown in Fig. 5. It 
t the regression of the acidosis 
t} lysis state was quite rapid. 
tt it ceased vomiting on the 
t lay and was able to take 
uined oliguric, his clinical 
ited. and he died on the 
dialysis 
Discussion. The acid-base balance 
serum electrolytes of 5 patients 
varving degrees of chronic renal 
ficiency have been studied follow- 
hemodialysis. All patients were 
ely icidotic prior to dialysis, 
serum pH values ranging from 
» to 7.14. Hemodialysis alleviated 
cick ind the serum re- 
to normal or nearly normal 
In the first 3 cases the serum 
iin the postdialysis period 
ed little tendency to revert to pre- 
levels: in the last 2 cases it 
d more rapid fall. Thus these 
( in the serum pH correlated 
ith the clinical course during the 
ilvs S riod. 
cic present in all of these 
nts was of the metabolic type as 
nee d by the decreased whole 
{1 buffer base. The buffer base 
tration was returned toward 
| levels | hemodialysis. Follow- 
lysis it was well maintained in 
first 3 cases, but in the last 2 
the concentration of buffer base 
ly diminished. This increase in 
base during dialysis resulted pri- 
from the increase in the serum 
bonate ion concentration.  Al- 
h this increase was well main- 
in the first 3 cases, the bicar- 
te concentration rapidly decreased 


i¢ 
bu 


last 2 cases. These changes in 


ffe due to the alterations 
bicarbonate 


». 
bas 


fraction correlated 
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as well as did the pH with the clinical 
course of the patients. 

A metabolic acidosis may be associ- 
ated with either a total base deficit 
or a fixed acid excess. Three of these 
patients (f.M., H.H., and D.D.) had 
a significantly decreased total serum 
cation concentration prior to dialysis 
as evidenced by a decrease in its major 
component, the serum sodium. Hemo- 
the sodium and _ total 
base concentration toward normal in 
these patients. Patients H.H. and D.D., 
however, had a rapid lowering of the 


dialysis raised 


serum sodium concentration following 
dialysis to predialysis levels. The other 
patients maintained a normal total base 
concentration during the postdialysis 
period. 

Prior to ' vy one patient 
(G.T.) had a fixed acid excess. This 


dialysis only 
was associated with hyperchloremia 
which was corrected by dialvsis. Two 
(H.H. D.D.) 


dialysis had a normal “fixed acid” con- 


patients and prior to 
centration which was associated with 
marked the 


chloride fixed acids being greatly in- 


a hypochloremia; non- 
creased. Dialysis lowered the concen- 
tration of nonchloride fixed acids and 
which 
however, reappeared in the postdialy- 
sis period. Hypochloremia also occurred 
postdialysis in Case 2 (E.M.). 

This study has verified the fact that 
the clinical improvement of chronically 
ill patients having the uremic syndrome 
does not occur until about 48 hours 
after dialysis during which period of 
time no rapid changes are occurring 


corrected the hypochloremia 


in either acid-base relationships or se- 
rum electrolyte concentrations. It has 
been postulated that this period of 
y for adjustment in 
intracellular metabolism (Weller, Swan 
and Merrill'®). Since chronic renal 
failure represents a slowly developing 
abnormality of both extracellular and 
intracellular composition this is not 


time is necessary 


| 


surprising. One of the characteristic 
detects of chronic uremia is acidosis as 
a result of the inability to excrete hy- 
drogen ion which results from ordinary 
metabolic processes. The effect of in- 
creasing hydrogen ion concentration 
upon enzyme activity and metabolic 
processes is a universal phenomenon 
which may well explain many of the 


physiologic abnormalities of uremia. 
It was pointed out many years ago that 
a large part of the neutralization of 
administered acids is done by tissue 
buffers Haldane*t, Van Slvke and 
Cullen More recent studies with 
acid loading of normal subjects sug- 
gests that 4% of the retained hydrogen 
ion is buffered by intracellular fluid and 
bone (Schwartz, Jenson and Relman!? 
Swan and Pitts!2). This is a slower 
process and one which may not be 
readily apparent from analyses of ex- 
tracellular fuid. The results obtained in’ 
our experiments suggest that intracellu- 


lar changes of which intracellular buf- 
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fering of hydrogen ion must be one of 
the most important may account tor 
the clinical phenomenon. In any case 
it is apparent that none of the meas 
ured extracellular parameters correlate 
with the delayed clinical improvement 
Summary. The acid-base changes it 
5 uremic patients have been studies 
during and following hemodialysis. Al 
patients initially showed a metabolic 
acidosis with a decreased buffer basi 
concentration. This returned towar 
normal during dialysis primarily be 
cause of an increase in the bicarbonat 
fraction. These 
changes did not correlate with the 
delay in onset of clinical improvement 
However, the 3 patients who main 
tained their improved acid-base statu 
in the postdialysis period also main 
clinical 


tained — their improvement 


while the 2 patients having a rapid 


reappearance of their metabolic acido 
sis showed rapid clinical deterioration 
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SERENDIPITY. is an unfamiliar word 
t it does appear in most unabridged 
tionaries It means the ability to 
valuable things unexpectedly “and 


derived from a fairy tale, “The 


iree Princes of Serendip,” the heroes 


which were continually finding valu- 
things by chance. The word was 
ned by Walpole, the 


rth Earl of Oxford, and its usage in 


Horac 


nnection with medical research was 


ited by the late Walter B. 
nnon?. Dr. Cannon used it to char- 
e the not infrequent valuable 


ntific discoveries which have been 


le by chance during the course of 


tirely irrelevant experimental obser- 
ns. | p to the present time little 
hasis has been given to the role of 
ndipity in clinical diagnosis. Per- 
nowhere in the practice of medi- 
is this faculty more helpful than 
the recognition of primary hyper- 
thvroidism 

he physician usually suspects the 
ence of primary hyperparathyroid- 
when lh encounters signs and 
ptoms of skeletal disease or renal 
uli. If he be astute enough, he may 


k of the diagnosis in the presence 


MINNESOTA 


of symptoms attributable to hypercal- 
cemia per se, especially when the con- 
centration of calcium in the serum is 
substantially elevated. Even in the 
absence of such signs and symptoms, 
the clinician occasionally may stumble 
on the diagnosis as illustrated by the 
20 cases reported in this paper. The 
value of serum calcium for each pa- 
tient was significantly elevated and re- 
turned to normal after the removal of 
abnormal parathyroid tissue. 

Inasmuch as the diagnosis of pri- 
mary hyperthyroidism is almost totally 
dependent on laboratory data, it should 
be mentioned that the accepted range 
of normal values for serum calcium and 
phosphorus varies considerably from 
laboratory to laboratory. In our labora- 
tories the range of normal values for 
calcium is estimated to be 9.2 to 10.4 
mg. per 100 ml. of serum and that for 
inorganic phosphorus (hereinafter re- 
ferred to as “phosphorus”) to be 2.5 
to 4.5 mg. per 100 ml. of serum. The 
concentration of serum calcium is de- 
termined by a modification of the 
method of Clark and Collip*® and that 
of phosphorus is determined by the 
method of Power’. 
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Randall and Keating: SERENDIPITY 
The relevant data on our 20 patients 
the 


males and 


shown in accompanying table. 
1S females. 
ne patient had wasserhelle hyper- 
sia of the parathyroid glands, 2 
tients had 


roids associated with adenomas of 


ICT ¢ Were 


ice nomatosis of the para- 


er endocrine glands, and each of the 


naining 17 patients had a_ solitary 


ithyvre id 


noma. 


Report of Cases. HYPERPARATHYROID- 


DISCOVERED INCIDENTALLY DURING 
ERATION FOR OTHER CONDITIONS. In 
es 1, 2, and 3 unsuspected para- 
roid tumors were discovered during 


for disorders of the thyroid. 
ise 4, wasserhelle hyperplasia was 
the 


ypphageal diverticulum. 


eration 


covered during removal of a 


¥rvnvo-ese 


Thyroid A 10) 
it the Mayo Clinic 


30 years, had numerous 


( I na of 

lirst seen 

M44 at the e ot 
were thought to be of pss 

In 1945 a portion of the 

cystic 
nodule in the 


by chronic mastitis 

1954 a small 
f t thyroid and questionable 
ibe were palpated Because 
of the and the 
ic disorder, treat 
later 
in the 
grade-| 


he 


and 


nodules 
surgical 
until 6 months 
ition of the 


showe d 


red 
nodule 
he thyroid 
idenoe 

the 1 ht lobe was removed 
Metastasis 


eft lobe of the 


arcinoma 
was not 
thyroid was 
parathyroid adenoma 
5 cm. and consist- 
f | transitional water-clear cells 
usual position of the right 

id gland. A sample of the 
obtained 


during the op- 
was 11.4 mg. 
pel 100 
days after operation the 
easured 8.2 mg. and_phos- 
100 ml. On the tenth 
serum calcium measured 
phorus, The 


1 and phosphorus were found 


calcium 
phorus was 2.5 mg. 


Ser lwo 


per 
iti Lay the 
3.3 mg. values 
several occasions during the 
ireful questioning of the pa- 
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HY PERPARATHYROIDISM 579 


revealed a 
passage of a 


tient after surgical intervention 
history ot and the 
stone in the spring of 1949. Subsequent roent- 
review of the skeleton and an 


not any 


renal colic 
genographic 


excretory did disclose 


abnormality 


uro¢gram 


MENT. the only 
symptom that could be attributed to 
the hyperparathyroidism was the renal 
colic present in 1949. Since operation, 
previ- 
un- 


COM) Retrospectively, 


the psyc ‘honeurotic symptoms 


ously described have persisted 
changed. 

The coexistence of primary hyper- 
the 
thyroid is rel: uncommon. Ogburn 
and Black" in 1956 observed this com- 
t of 230 « 


hy perparathy roidism. 


parathyroidism and carcinoma of 


bination in cases of primary 


The 


case is case 3 in their report 


foregoing 


Case 2 (Nontoxic Adenomatous Goiter ). 
A 39-year-old woman came to the Mayo 
Clinic in October, 1953, because of a goiter 
which she had had for 9 years. For 1 year 


she had noted occasional feelings of pressure 


on her windpipe; she had had some dyspnea 


but no stridor. On examination she was 
found to have a large adenomatous goiter. 
The basal metabolic rate was plus 5. At 


operation the thyroid was found to be 3 to 
times the 
multiple, degenerating fetal colloid 
colloid thyroid. An incidental 


during operation was a 900-mg. parathyroid 


normal size and consisted of 
adenomas 
in a finding 
adenoma in the usual position of the left in- 
ferior parathyroid. It was composed of transi- 
tional water-clear cells. A sample of the pa- 
tient’s blood was obtained during operation 
and the 


were 11.7 


values of calcium and phosphorus 
and 2.8 mg. 100 mil. 
Thirteen days after opera- 


me per 
serum respectively. 
tion the 


and that of phosphorus was 


value of serum calcium was 9.2 mg. 


3.6 mg. per 100 


ml. Roentgenograms of the lumbar portion 
of the spinal column, and of the kidneys, 
ureters, and bladder did not show evidence 
of any abnormality. 


COMMENT. In retrospect, there were 
no symptoms or complications attrib- 
utable to hyperparathyroidism, which 
must be regarded as having been en- 
tirely asymptomatic. 


rican Journal Of thre 


( lox Adenomatou Goiter \ 
70-5 r-old Ww 1an came to the May Clini 
it) AN st l 156 be ot 1 rvousness of 
) mont! ration. During this time she had 
had tre r, Insomnia, tatigue nd weakness 
she had | t 50 p uunds, but intolerance to 

| 
heat ed sweating had not develope¢ 
She I r since the ot 0) 
vears, but she did not think it had enlarged 
On phy | examination she appeared to bs 

I 

ypert I 1 was found to | ‘ " roe 

le iter with substernal tensio! 
Phe | il 1 etaboli rate was pli the 

| tein-bound iodine was 2A | 
t butanol-extractable iodine w 

OU i] ot ser \t eratic 

0) ‘tous I oi thyvrol 
tis re ved In thy 7 re ot 
Chie let rl parathvroid there wa 
paratl enoma compost chief 1] 

160 m A sampk f the p 
ts rawn ( I 
ta uiclum Z ot 
| r 10 f sey Tw day 
t} lie ot rum ] 

is 5.2 ! that of phosph rus 0 

r LOO ) tions ] weeks 

nt yperation showed the value 

t seri lcium to be 10.4 and 96 

1 of pl rus. 3.0 and ) per LOO 

No roentce s of tl 
Kidnevs ne were mace 


COMMENT. This case raises the inte1 
esting qué stion as to whether the hv- 
percalcemia was due to primary hyper 
parathyroidism or hyperthyroidism 
Since the patient had a toxic adenom 
atous goiter rather than Graves 
disease, and because of the postopera- 
tive changes in the serum phosphorus, 
we are of the opinion that this case is 
one of coexisting primary hyperpara- 
thyroidism and hyperthyroidism. Four 
cases ol hypercalcemia secondary to 
hyperthyroidism have been reported 
by Koenig, Scholz and Salassa®. All 4 
patients had parenchymatous hyper- 
trophy Graves disease) rather than 
toxic adenomatous goiter and in none 
did the value of serum phosphorus 


change significantly after operation. 


Case 4 Pharyngo-esophageal Diverticu 
lum \ 57-year-old woman came the 
Mavo Clinic in September 1955. hecause for 


\fedical Sciences 


mber, 1958 


2 years she had had ficulty in swallowin: 
Roentgenograms of t esopha; ul reve 
moderately lat pharvns cso yhage 


diverticulum lying to the left of the midline 


ot the es pl Du rei il I il ol 
t] diverticulum ted po 
terior to the esoph nd attached to the 
thyroid. This was « ed and microscopi 
examination showe t to be wasserhell 
hyperplasia of a parathyroid gland. Post 
I 
operatively several termination of the 
ert sh | of 1] 12 
12.1 ind 11.3 1 r 100 Simult 
s values of sphorus were 1.5 
1.5, and 1.9 er 100 | 
weeks after tl rst tion a rati 
of the sock was The right inferi 
irathy1 was rest vith 
of tissue | | | DY 
rately 10¢ f+ heiy place 
right superior thyroid w totall 
I ted wel thyr 
1 t tes ¢ 
the 2 left parathy it wv thoug] 
t} it the tissue ¢ l 
probably represent n of both left 
parathy1 s. | a rathy 
roid tisst lowe \ rhell erplas 
ar pal ithyr move 
be LUISE lay it te nt +} 
value of lei t tor pl 
hort ) eri 
Six months after oper he cal 
ured 9.6 mg. and ] rus 
100 ml. No studies of the skeleton or urinar 
tract were done 


HYPERPARATHYROIDISM DISCOVERE! 
DURING INVESTIGATION OF NEUROLOGI 
COMPLAINTS. In cases 5, 6, and 7 the 
concentration of calcium in the serun 
was determined in order to rule out 
hypocalcemia aS possible CAUSE Ol 
convulsions or spells of unconscious 
ness. In each instance hypercalcemi 
and, subsequently, a parathyroid tumor 
were found. In cases 8 and 9 evidence 
of demineralization of the bones wa 
incidentally noted in roentgenogram 
of the head. Investigation of this find 
ing ultimately led to the diagnosis o 
hyperparathyroidism and the remova 
of a parathyroid tumor. 


Case 5 (Grand Mal Seizures). An 18-ve 
old boy came to the May Clinic in Apri 


| 


poly dips 


ind Keating: 


he of a convulsive disorder of 
lo rule out the possibility 

as the cause of the convul 

entration of calcium in the 
ermined and was found to be 

ml Subsequent values 

lcium were 13.1, 15.1, 16.1, 

ponding values of phos- 
9.2, 2.1, and 2.4 mg. per 

n. The value of alkaline 


6.8 Bodansky units per 100 


Roentgenograms of the skull, 
bar portion of the spinal 
evidence of slight demin- 

\ le troencephalogram showed 
rhythmia. Roentgenograms 
ete! and bladder did not 

ibnormality An ex- 
thvroids was advised and 
irathyroid adenoma weigh 
found in the usual region 
r parathyroid. This con- 
On the third postopera 
ilcium measured 10.0 

is, 3.4 mg. per LOO ml 
tioning revealed that the 
ne weakness, fatigue 
\ sia. Removal of | the 
not appear to influ- 
eizures which wert diag- 
thic convulsive disorder. 
r hospital in February, 
that the patient had been 
ind that a diagnosis ot 

be n made. 

MMENT. Although the hyperpara- 
roidism was discovered by chance, 


view of the patient’s history after 


diagn had been established 
ht to light symptoms which may 
issociated with hypercalcemia; 
ely, weakness, fatigue, polyuria, 
polydips It is not known 
ther the weakness and _ fatigue 


ntually disappeared, but polyuria 


was not noted while the 

ent was hospitalized. The elevated 
centration of alkaline phosphatase 
the roentgenologic findings suggest 
there w some skeletal involve- 

f | es of Unconsciousness and 

| rine Adenomatosis ). A wom- 

first came to the Mayo 


SERENDIPITY IN PRIMARY 


HYPERPARATHYROIDISM 5S] 
Clinic in September, 1943, because of epi- 
sodes blurring of vision and, 
at times, numbness and tingling of the right 


manifested by 


leg. On several occasions she had lost con- 
sciousness for 1 to 2 hours and on other 
occasions she felt as though she were in 


a trance. These episodes were shortened by 


eating sweets Although the episodes were 
thought to represent hypoglycemia, the con- 
centration of serum calcium was determined 
to rule out hypocalcemia. The value of cal- 
12.1 per .100 ml. of serum. 
Subsequent determinations showed values of 
calcium to be 13.6 and 12.4 mg., and of 
2.5 and 2.1 per 100 ml. To 


establish a diagnosis of hyperinsulinism the 


Was mg 


phosphorus 


mg 


patient was fasted and after 26 hours, she 
exhibited unusual behavior and - slightly 
slurred speech. At that time the value of 
blood sugar was 29 mg per 100 ml 


In Se pte mber, 1943, an exploration of the 
undertaken islet cell 


1.5 em was removed 


pancreas and an 


ice noma 


was 
in diameter 
lhree weeks later the patient had an episode 
similar to those noted prior to operation, and 
that still had definite 
hypoglycemia. In April, 1944, the distal third 


studi S shows d she 


of the pancreas was removed, and an islet 
cell adenoma, 1.5 cm. in diameter, was 
found in the resected tissue. In the imme- 
diate postoperative period, the patient had 


mild hyperglycemia and glycosuria tor sev- 
she had no further 


sugar was found to 


eral days. Following this 
symptoms and the blood 
be normal on all subs« quent examinations. 

An exploration of the parathyroids was 
1945, 


cm. in 


performed in February and a 
thyroid 


found in the usual region of the right inferior 


para- 
adenoma, 1 diameter, was 
parathyroid, Histologically this was composed 
of small chief cells and transitional water- 
clear cells. The other parathyroids were not 
identified On the sixth 
postoperative day the value of serum calcium 


2.3 mg. 


during operation. 
was 10.1 and that of phosphorus was 
100 ml. However, 3 days later the value 
of calcium had risen to 11.4 mg. and that 
of phosphorus to 2.5 mg. per 100 ml. On 
1945, 
and 


pel 


subsequent examinations in 
Se ptembe r, 1946, 
August, 1956, the 
clum and phosphorus were in the same range 


noted 


June, 
1947, 


seTum 


hy ptember, 
values of cal- 
removal of 
August, 
parathyroids was under- 
taken and a parathyroid adenoma measuring 
3.0 by 1.5 by 1 cm. was found in the usual 
region of the right superior parathyroid and 
removed, The left superior parathyroid was 


before the parathyroid 


Hence, in 1956, a second 


exploration of the 


adenoma. 


} 


American Journal of the 


laa t r 4 times the normal size and 
) Vi oved Che left interio1 para 
thyroik ppeare to be itrophic Since biopsy 
t this land showed normal parathyroid 
tissue, the remainder of the gland was left in 
\I re pl camination otf all the ibnor 
| parathyr tissue showed it to be similar 
that 1 ed in 1945. On the sixth post 
t \ the \ ot serum 
is nol being 10.1 mg. per 100 ml 
However ninth postoperative day th 
i¢ isured 11.4 ind the phos 
‘ Ae pel LOO ml Several deter 
el the me xt } months sh wed the 
Ss I serum calcium ind pl osphorus 
{ t tl preoperative range It is assumed 
it tl patient has additional hyperfun 
nil rathyroid tissue, but to date she 
willing to consider further ex 
When t iagnosis of hyperparathyroidism 
first ide in 1943, a roentgenographi« 
SUI keleton lid not show evidence 
tion and several determi 
ns eC! alkaling phosp! itase Gave 
norma Neither stones nor nephr 
ilcin "i evident in roentgenograms of 
the kidney reters, and bladder. In 1956 
eviden f skeletal disease was absent, but 
in excretory rogram showed ) small stones 
the 1 t } ney and a stone in the right 
reter. Al nths before the latter exami 
tion, ti patient had be gun to have epl 
stri Roentgenogra ot the 
( el 


COMMENT. In addition to the svn 
drome of multiple endocrine adenoma 
tosis, which will be commented on 
after the re port of case 7, this case is 
of particular interest because the pa 
tient was observed to have had asymp- 
tomatic hyperparathyroidism for more 
than 12 vears before renal complica- 
tions developed. When the patient 
was first seen in 1943 there was no 
evidence of skeletal or renal disease. 
However, by 1956 stones had devel 
oped in the urinary tract. In addition, 
the patient had a duodenal ulcer, a 
condition commonly associated with 
hyperpar ithvroidism (St. Goar* 


Case Episodes of Unconsciousness and 
Multiple Endocrine Adenomatosis ). A 50-vear 
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old woman came to the Mavo Clinic in 
March bec LUISE I duodenal ulcer 


of 2 years’ duration. For 23 vears she had 


had episodes of blurring of vision, weakness, 
ind tremor and on everal occasions had 


become unconscious. On examination sh had 


features suggestive ot acrome galy ind roent 
enograms otf the head showed evidence of a 
pituitary tumor. A_ pre iptive diagnosis of 
hypoglycemia secondary to a hyperfunction 
Ins islet cell idenoma was mace but in 
order to rule out the 1 ibility of hypocal 
cemila as an explanat for het spell the 
concentration of seru lcium was 
mined. Successive val of serum calcium 
were 13.8, 12.5, and 12.3 mg. and concomi 
tant values of serum pl phorus were 2.2, 2.4 
ind 2.0 m¢ per LOO ml 

Since a medical regimen failed to alleviate 
the patient's symptom f ulcer, subtotal gas 
trectomy was perform on April 1947 
The pancreas was explored during the O} 
eration but no islet ell idenon were 
found. | xploration of tl parathyroids w 
performed on June 3, 1947, and the surge 
resected ) denon itor lands whict Were 
histologically similar to those noted in ca 
6. On the fourth postoperative lay tl value 
of calcium and ph sph I were 8.4 and 3 
ng. per LOO ml. of set 1 respectively \| 
though 3 months later the values of serum 
calcium and phosphorus were still within th 
normal range i vear and half after surgi 
intervention, the valu f calcium was 10 
mg and tl it of phospl rus was 3.3 m pe 
LOO mil. of serum Ten vears after par ithy 
roidectomy the respect e values of calciu 
ind phosphorus were LL.9 and 3.0 m pr 
LOO ml. of serum. Her t is thought that 
this case additional | rfunctionin par 
thyroid tissue has grow! At no time h 


iny evidence ot skelet di Cast | lise iS 


of the urinary tract been found 


Because — the patient « mtinued to har 
symptoms ot hypoglyc lia and because re 
peated determinations of fasting blood sug 
were in the range of 30 to 40 me per LOO 1 


the tail and a portion of the bodv of tl 


pancreas were removed in 1953, but no isl 


cell adenomas were | nad The patient } 
continued to have symptoms of hypoglyce: 
ind the presence ot hyperfuncti min p 
creatic islet tissue is still uspected ilthor 
as yet, none has been found despite 9 sur 


cal explorations of the pancreas 


COMMENT. Cases 6 and 7 have bee 
reported more extensively as cases 


and 3. respectively by Underdah 


\ 

( 
r 
th 
Ci 
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Woolner, and Black® in their paper on 
multiple endocrine adenomas. Now that 
the 


denomatosis has become more clearly 


svndrome. of multiple endocrine 


defined, it is evident that the diagnosis 
f such cases can be facilitated if the 
clinician will determine the value for 


calcium in all patients with 


hypertunctioning islet cell adenomas of 
the It is of interest that ele- 
vated concentrations of serum calcium 


reas 


have developed Ih both ot these pa- 
tients despite fol- 


wing the removal of several adenom- 


transient remission 


tous par ithvroids. This tendency for 
yperparathyroidism to recur or per 


st mav be characteristic of multiple 


ndocrine adenomatosis, but it has not 
en seen in simple parathyroid 
lenomas 

( H | \ 64-vear-old wom 

t the Mavo Clinic in 194] 

¥ irs, at which time she was 

duodenal ulcer. In 1951 

vy and duodenectomy wer 

S t seen in January, 1953 

The only abnormality 

‘ rams of the skull was 

Investigation of the demin- 

ved the following values 

10.9 mg.; phosphorus, 3.3 

alkaline phosphatase, 3.9 

Il per 100 ml. of serum. The 

wa ble to remain for further 

but returned in July, 1953. At that 

t vweasured 10.7 and 11.1 

s 3.55 and 3.5 me.. and 

kaline hosphatas 11.4 King and 

er 100 ml. of serum. Surgi 

rat the parathyroids Was per 

noma, weighing 340 me 

hief and transitional water 

ells, wv found in the usual position ol 

t inferior parathyroid. Roentgenograms 

il x ons did not show evidence 

nes or nephrocalcinosis. Several determi- 

f th wcentrations of serum calcium 

spl I were made over the next 4 

ind all were within normal limits. In 

1957, the serum calcium measured 9.9 

hosphorus, 4.0 mg. per 100 ml. Roent- 

rams of the skull again showed evi- 
ce of demineralization 
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Although investigation of 
demineralization of the skull led to the 


diagnosis of hyperparathyroidism, it is 


COMMENT. 


probable that this change represents 
osteoporosis rather than demineraliza- 
tion associated with hyperparathyroid- 
though demineralization 
the thor- 
acic portion of the spinal column. The 


ism, even 


was present. in hands 
normal concentrations of alkaline phos- 
phatase prior to operation and the per- 


demineralization 


sistence of as long 
as 4 vears after surgical correction of 
the hyperparathyroidism suggest that 
the patient actually had osteoporosis. 
What relation her duodenal ulcer bore 
to the hyperparathyroidism is open to 


speculation. 


Brain Tumor \ 
came to the Mayo 
Clinic in 1956, because of pain in her 
hack she had been told by an 


osteopathic physician that she might have a 


Case 
woman, 46. ye 
May 


bec itise 


stion of 


ars of age 
and 


brain tumor. The blood pressure was 190 mm. 
Hg 110 Roent- 
genograms ot lumbar the 


interpreted as showing 


and diastolic. 
the 


spinal ( olumn were 


systolic 


portion of 


evidence of hypertrophic changes, but roent- 
genograms of the skull and right hand showed 
suggestive of 
the 


show 


evidence of demineralization 
hype rparathy roidism. Roentgenograms of 
kidneys and bladder did not 
evidence of stones or nephrocalcinosis. Values 
16.2, 16.3, and 14.8 mg. and 


ot phosphorus 5. 5.2 


ureters 


of calcium wer 
and 6.3 mg. per 100 
mi. of serum Alkaline phosphatase measured 
15.6 King and 100 ml. 


of serum, and urea measured 92 mg. per 100 


Armstrong units per 


ml. of blood Exploration of the parathyroids 


disclosed a parathyroid adenoma 2 cm. in 
diameter. This was found in the usual posi- 
tion of the right superior parathyroid and 
consisted of chief and_ transitional water- 


clear cells. On the second postoperative day 
the values for calcium and phosphorus wert 
9.9 and 4.2 100 
spectively. months 


me, ml. of serum 
S1x later the 
measured 10.1 and phosphorus, 3.6 mg. pet 
100 ml. of serum and the 


per re- 


calcium 


value of urea was 


18 mg. per 100 ml. of blood. The blood 
pressure at that time was 210 mm. of mer- 
cury systolic and 130 mm. diastolic. 


COMMENT. In this case the diagnosis 
of hyperparathyroidism was suggested 
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by the roentgenographic findings. Al- 
though plain roentgenograms of th 
uriary tract did not show evidence of 
renal involvement, some rena] changes 
secondary to hyperparathyroidism prob 
ably had de veloped since the elevated 
value of urea found preoperatively) 
dropped significantly atter the removal] 
of the parathyroid adenoma. 
HYPERPARATHYROIDISM DISCOVERED IN 
CIDENTALLY DURING INVESTIGATION O} 
BACKACHE. In cases 10, 11, and 12 un 
suspected hyperparathyroidism was 
found during the investigation of 
nephroc alcinosis o1 renal stones. which 
were discovered incidentally on roent 


genograms of the spinal column 


Mi 1an to the Mayo Clinic i; Febri 
rv LO5¢ se of backache 
vears durat n and Sclatic pain on the left 
side, of 1% years’ duration Roentgenograi 

ft the lumbar portion of the spinal olumr 
showed evidence of bilateral] nephrocalcinosis 
Inve ti f this finding elicited the fol 
lowing values: serum « cium, 14.9, 14.9. and 
14.9 n eri ph sphorus, 9.1 1.4, and 
m serum alkaline phosphatase 14.2 
King and Armstrong units. and blood ur 
32 meg per 100 ml. Further questioning of 
the p nt disclosed that at th ige of 19 
Ve irs she i 1 | id in episode ot pain ind 
obstruction of the urinary tract which wa 


relieved by ystoscopic removal of calcareous 


material. On month before coming to the 
linic polyuria and polydipsia di veloped 
abruptly but during her examination — the 
urinary | e on consecutive days was 


found to be only 1600 ind 1580 ml. p 


hours Exploration of the parathyroids re 


vealed a | rathyroid adenoma situated in 
the usual position of the left 


tt interior para 


thyroid. It weighed 1270 mg. and was com 


posed of mixed chief and transitional water 
clear ce lls. Fi ur days atter removal of the 
idenoma_ the serum contained 9.5 mg. ol 
calcium and 1.6 mg. of phosphorus pel 


100 ml 


Approximately ] year later (early 1957 
symptoms of duodenal ulcer developed 
The patient was next seen at the clinic In 
February, 1958. At that time the values for 
calcium and phosphorus were 9.7 and 3.] 
mg. per 100 ml. of serum respectively; alka 
line phosphatase measured 6.5 King and 


Armstrong units per l. of sey ind 
urea per LOO of blood Roent 
enograms t the re mn howed 1 
( 1dence ot ( ephr 1s 
those of the stomach det » showed 
ider ra duo er. The patient 
bl h ti “ 
il 


COMMENT. Although the patient ini 
tially had some skeletal changes from 
hyperparathvroidism, as evidenced by 
the increased value of serum alkaline 
phosphatase roentgenograms of — the 
lumbar portion of the spinal column 
and right hand did not show evidence 
of demineralization. The backache and 
sciatic pain were the ht to be caused 
by a protruded lumbar disk rather 
than by skeletal chances secondary to 
hyperpar ithyroidism The patient's 
backache ind sciati pain continued 
unchanged after removal] of the par 

thvroid ade noma and were stil] present 
when she was last seen in 1958. Inas 
much as the first svmptoms referabl 
to the duodenal ulcer ppeared i veal 
after the serum calcium had returned 
to normal, any connection between th 
hype rparathyvroidism and the deve lop 


ment of the uleet is open to question 


( | | ur 4 55 

Val e to May ( 
1954, be ‘ f int ttent bacl P 
Ve ration | I ] ( t} 

had right itic pain led ¢ j 
diagnosis ot ruptured j ter ertebr L 
total he nila ect car! t 

t protrude disk ver ti 
fourth lumbar inters the right. Roent 
enogr is of the h ml rtion of tl ) 
column prior to operation showed 
trophic changes ind bilateral renal lc ili 
In the course of investi ting the renal i] 


the calcium measured 12.4, 11.5. and L1.¢ 


mg.: phosphorus 2.6, 2.8, and 2.3 mg.: th 
ukaling phosphatase 13.2 King nd Ar 
strong units per 100 ml rt serum; and th 


blood urea, 28 mg. per 100 ml. Th 


para 
thvroids were explored il December 1954 
ind an adenoma, which me isured 2.5 by 2 


by 1.2 cm ind consisted f chief cells an 


transitional water-clear cells. was found 


the usual position of the right superior pat 


~ 
( 
| 

1 


ill and Keating: SERENDIPITY 


lay ifter surgical treatment 
e of ium was 9.2 and that of phos- 
per LOO ml. of 
ye composed of calcium 
ted from the right 
m at that time 


serum. 


ureter 
measured 
per 100 ml 

lynia \ woman, 44 
Mavo 
because of a which 
previously. Incre iS¢ 
blamed 
ise of the 
ler COCCYX 


Clinic in 
goiter 


er was 


b 


for a 
neck 

also 
which had 
Roentgeno 
1 of the spinal 


ol pain 
rs_ before 
r porvior 
without evidence 
identally showed t 
f the left kidney. On 
cal 
alkaline 
ich 


was 


i the \ ot 
be 10.6 and 10.8 

me ind 

I nsky units per 

il patient 


il 


tin 


Yiven a 
1m day 


the 


9] 


pel 


l 
} 


urinary 
285, and 
etion of phosphorus 
pel QA hours Che 

\ minus 8S. At opera 
found to have 


easureda 


a simple 

tou oiter. In the usual 
parathyroid 

roid 


idenoma 
| 


Was COM poste ad 


atter operation 
i 7.9 und ot phos 
later calcium 
2.8 mg. per 
( postoperative 


ously passed the 


] 

WeCKS 
phorus 
Luring th 

this instance there were 
for the parathyroid 
found 


c al 
er\ r the 


The first was 
renal stone, which 


1 
er ce) 


the diagnosis of hy- 


thvroidism. However, even if 


SI had not been made pre- 
surgeon presumably 
found the tumor during 
Thi val O! the 


goiter. 


ELLANEOUS CONDITION LEADING TO 


[LAGNOSIS OF HYPERPARATHYROIDISM. 


HH ion). A 44-year-old wom- 


IN PRIMARY HYPERPARATHYROIDISM 5S) 
an came to the Mayo Clinic in January, 1958 
because of joint symptoms which were ulti- 
mately considered to be due to mild rheuma- 
toid arthritis. During her examination the blood 
pressure was 196 mm. Hg systolic and 110 
mm. diastolic. An intravenous urogram which 
was obtained to evaluate the hypertension 
showed f bilateral nephrocalcino- 
The calcium, which were ob- 
tained on this account, were 11.4, 10.8, 10.6. 
and 10.8 100 ml. of 


ponding values of phosphorus were 2.6. 2.3. 


nce 


values of 


SIS 


Ing pe r serum; corres- 


2.4, and 2.3 mg., that of alkaline phospha- 
tase, 7.2 King and Armstrong units, per 100 
ml. of serum. The value of urea was 34 mg. 
per 100 ml. of blood. An exploration of the 


parathyroids was advised and a 250-mg. chief 
cell adenoma was found in the usual position 
of the left inferior parathyroid, Seven days 
after operation the value of 
was 9.9 and that of phosphorus was 3.7 mg. 
100 evidence of skeletal disease 
noted the excretory urogram or the 
roentgenograms of the skull and other bones 


10, 11, 12, and 13 
demonstrate that an investigation of the 


serum calcium 


per ml. No 


Was on 


COMMENT. Cases 


cause of nephrocalcinosis or renal cal- 
be 


these conditions 


culi when 
asymptomatic or 


are encountered accidentally. 


may rewarding even 


are 


Case 14 Belching and 
August, 1953. a 54-vear-old 
to the Mavo Clin be 
she be 
gas and belching, and on examination 
elsewhere in November, 1952, she had been 
found to be anemic. In the 10 be- 
fore coming to the she had had con- 
siderable nausea and vomiting and had lost 
When without food 
to 3 hours she had a hungry feeling, 


Malaise In 
woman came 


use of anemia. Two 
to 3 vears before 


tric 


gan to have epigas- 


months 


24 pounds she went 


for 2 


which was relieved by ingestion of milk or 
food. 

The concentration of hemoglobin meas- 
ured 11.2 gm. per 100 ml. of blood; the 
erythrocyte count was 3,600,000 and the 


leukocyte count, 10,200 per c.mm. of blood. 
\ blood smear showed some hypochromasia, 
polychromasia, and rouleau formation. Roent- 
genograms of the gallbladder showed a 
normally functioning gallbladder without 
stones and nephrocalcinosis of the right kid- 
ney. Roentgenograms of the esophagus, 
stomach and duodenum and colon were nor- 
mal. However, the roentgenograms of the 
incidentally revealed significant de- 
mineralization of the spinal column sugges- 


olon 


} 


tive ot yperpal ithvroidism Roentgenograms 
ot the tno showed evidence ot a cvsti 
lesion in the seventh right rib, and those of 
the skul nd hands showed typical changes 
hyperparathyroidism. Successive values of 
calcium were 15.6 and 15.1 mg per 100 ml 
of serum. Other values were as tollows: 3.7 
ind f ot phosphorus, ind 23.2 
Bodansky units of alkaline phosphatase .per 
LOO * serum, and 84 mg. of urea per 
LOO l. of blood 
On exploration a_ parathyroid adenoma 
weighing 7 1. and composed of transitional 
water-clear cells, was found in the usual posi 
tion of the right inferior par ithvroid. Two 
iys after operation symptoms of hypo il 
emia devel ped ind the value of calcium 
was 7.] 1 that of phosphorus 2.6 mg. per 
LOO f serum. The patient was given 
itamin D and calcium lactate for the next 
nt One vear after operation the values 
sel calcium and phosphorus were VY. 
ind respectively ind the \ ot 
urea was 78 mg. per 100 ml. of blood. The 
tion of het ioglobin was 11.7 gm. pet 
100 ml. of blood and erythrocytes numbered 
1 150 OO nm ot blood The blood 
pressul \ normal at each examination 


COMMENT. In retrospect, it is prob- 
able that the patient's nausea, vomit 
ing, and malaise were caused by the 
hypercalcemia per se, since they sub 
sided following removal of the para 
thyroid adenoma. Hence, the diagnosis 
might have been suspected prior to 
roentgenographic examination of the 
gastrointestinal tract which revealed 2 
additional clues to the diagnosis: 
namely, nephrocalcinosis and demin 
eralization of the skeleton. 


Case 5 lightness of the Throat \ 
62-year-old woman came to the Mayo Clini 
in August, 1954, because for 1 vear_ she 
had experienced sensations of pulling, tugging 
ind tightness in her throat. She had had a 
thyroidectomy at the clinic in 1917 for an 
exophthalmic goiter; her convalescence was 
uneventful. In 1954 the value of serum cal 
cium was determined to rule out the possi- 
bility of hypoparathyroidism as a cause of 


her symptoms determinations showed 
values of calcium to be 11.0 and 11.0 mg. 
per LOO ml. of serum. The serum phosphorus 
measured 2.5 mg ind the serum. alkaline 


phosphatase measured 12 King and Armstrong 
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units pet 100 ml. of serum. On exploration 


of the parathyroids i chief cell adenoma 
weighing 410 mg. was found in the usual 
position of the left inferior par ithvroid. The 
day after operation tl value of serum cal 
cium was 8.7 and of phosphorus 51 meg 
pel 100 ml s davs lat : the values were 6.9 
and 2.5 mg respectively Phe patient was 
riven calcium lactate rally because she had 
mild symptoms of hyp leemia 
Case 16 Question ft | seudohypoparathy 

roidism ). In June, 1955, a 62-year-old woman 
came to the Mavo Clir because of choking 
spells of 5 or 6 vear luration. She had had 
a goiter tor at least 5 vear but did not 
think it was enlargir On examination she 
was found to have wiltinodular goiter 
which seemed to b times the normal 
SIZE She was ilso found to have hort fourt} 
meta irpals bilaterally. To rule ut the po 

sibility ol pseudol Vpo] irathvroi thr 
values ot ¢ ilcium il phe phort WCTE ob 


tained and found to be respectively 11.3 and 
2.1 mg per LOO) m serum. Subsequent 


determinations show values il lui = te 
be 11.3 and 11.4 i pl spl rl >S an 
2.7 m ind the f alkali hospha 
tase 12 Kir ind A tron unit er LO 
mil ot serum \t t the thyroid w 

enlarged 2 t ti I ea 

ontained multiple \ is \ par thvro 
idenoma weighing RB m. was found in the 
usual position ot the left pal thvroi 
This consisted of transiti il water-clear cel] 
The day after operat the vah ft sen 

calcium was 8.4 and of phosphor 2.7 

per 100 ml. On the seventh postoperatiy 
day the values were ind pe 
LOO ml. of serum re tively. Since the 

tient had no sympte ! hyp | | 
was not treated ont later the serum ¢ 

cium measured 9.0 51 

pel 100 ml. Roentger rams of the kidnev 
ureters, and bladder prior to operat 

not show evidence ot nephror ilcin 

( leuli Some osteopo! ot the spinal ( 

umn was apparent, but roentgenograms of tl 
head did not show evidence of deminerali 


tion. This patient was not considered to hav 


renal or skeletal compli tions of hyperpai 


lism 


thyroic 


COMMENT. The discovery of hyper 
parathyroidism in this case was strictl 
fortuitous. However, had © surgic 
treatment been advised for removal « 
the goiter, the tumor might have be« 


found by the surgeon 


Randall and Keating: 


( [7 (Ectodermal Dysplasia). An 11- 
ir-old | came to the Mayo Clinic in July, 

157, be e 6 vears earlier she had begun 
lose ie of the hair on her head. Each 

ld lose some ot her hair and 

lly grow back, only to be 

t again the following spring. One year 
lost her left eyebrow and 

id begun to lose het right 


\| lor 


1 vear she had had denting, 
laking of the fingernails. The 
saw her wished to exclude 
lasia associated with hypo 
planation for thes 
blows I measured 13.1, 
sphorus, 2.8, 2.9, 


OO tf serum. The 


findings 
13.0, 
and 3.1 


and 


value ot seTurn 


tase on 


2 occasions was 57.2 
L100 
apparent in 


both 


explored and 


19.0 k nd Armstrong units per 


Was not 
skull 


were 


the and of 


ithvroids 
Cll idenoma Was found In 
the right superior para- 

1 \ VS after operation the value 
was 9.5 and that of phos 
100 ml.; 8 days after 


tive values were 10.1 and 


COMMENT. This patient is the voung- 
at the Mavo Clinic with 


rimary hyperparathyroidism. It is un- 


t evel 


kely that any of her clinical signs 
symptoms were related to the 
perparathy roidism 

( IS (1 esias of Hands and Feet 
55-vear-old woman 

MM ( because of tinnitus of 6 

ntl luratior She was thought to have 

During her examination 

that 3 years before she had 

et of | inful swelling of the hands 

extent, the same symptoms 

feet. These symptoms gradually sub- 

but r this she began to have pares- 

her hands, feet and the left side 

f oncentration of serum cal- 

determined to exclude hypercal- 

the se of the paresthesias. The 

wert ( 11.3, 11.0, and 10.8 mg. 

00 mil. of serum. The phosphorus meas- 

Za and 2.6 mg. and the 

ine phosphatase, 9.5 and 11.1 King and 

tror inits, both per 100 ml. of serum. 

ntgenograt f the skull did not show 

bnormality \t operation. a chief cell 

1 weighing 100 mg. was found in 


SERENDIPITY 


IN PRIMARY HYPERPARATHYROIDISM 
the usual position of the left inferior para- 
thyroid. Two days subsequent to operation 
the values of calcium and phosphorus were 9.6 
and 3.5 100 ml. of 
tively. 

Case 


me. per serum respec- 
19 (Nocturnal Cramps in Feet). A 
63-year-old woman registered at the Mayo 


Clinic in August, 1957, because of constipa- 
tion and foot cramps which she had had 
for several years. The cramps in her feet 


would awaken her from sleep and were 
relieved by placing her feet in a tub of hot 
water. She also thought that they were alle- 
viated by taking calcium tablets. The amount 
took is not known. After the 


abstained 


ot calcium she 
patient had 
tablets for several days, determinations of 


from taking calcium 
The results were 

and 12.0 per 100 
ml. of serum Phosphorus measured 1.8, 1.9, 
and 1.9 and the alkaline phosphatase, 
10.1 King and Armstrong units per 100 ml. 
of serum. A roentgenogram of the kidneys, 
bladder did not 
of nephrocalcinosis or calculi. Exploration of 


serum calcium were made 


as follows: 12 


me¢. 


ureters, and show evidence 
the parathyroids was performed and a 300- 
mg. adenoma was found in the usual posi- 
tion of the left inferior parathyroid. This was 
composed of chief transitional water- 
cells. Two days after operation the 
serum calcium measured 10.2 and phosphorus 
3.7 mg. per LOO ml.; 6 days later the values 
were 9.4 and 3.4 mg respectively. 

Case 20 (Twitching of Limbs While Fall- 
ing Asleep ). A 52-vear-old 
the Mayo Clinic in June, 
examination. She 


and 
cl ar 


woman came to 
1956, for a general 
that 
her arms and legs twitched or jerked as she 
She requested that the 


concentration of her seTum calcium be meas- 


mentioned sometimes 


was falling asleep 
ured because she had read somewhere that 
similar symptoms might be caused by a low 
concentration of calcium in the blood. Several 
determinations of the calcium were made 
and the values were 12.2, 11.6, 11.6, and 11.9 


mg. per 100 ml. of serum. Corresponding 


values of phosphorus were 2.2, 2.4, 2.3, and 
2.3 mg., and the alkaline phosphatase meas- 
ured 10.1 King and Armstrong units, both 


per 100 ml. of serum. A plain roentgenogram 
of the renal regions was without abnormality. 
An exploration of the parathyroids was _per- 


formed and a 2 gm. chief cell adenoma was 
found in the usual position of the right 
superior parathyroid. Operation was__per- 


formed and 3 days later the serum calcium 
measured 9.4 mg. and the phosphorus, 2.5 
mg. per 100 ml. Seven days after operation 
the values of calcium and phosphorus were 


9.6 and 3.7 mg. per 100 ml. of serum. 


— 
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Conclusions. These cases mav be of 
more than passing interest and pos- 
sibly of considerable importance. They 
comprise 6.5% of the 307 cases of sur- 
gically proved primary hyperparathy 
roidism that have been encountered at 
the Mayo Clinic. They confirm the fact 
suggested long ago by Albright and 
associates’ that primary hyperparathy 
roidism, per se, need not produce 
characteristic signs or symptoms 
Engelt has suggested the term “chemi- 
cal hyperparathyroidism” if the only 
demonstrable abnormality is alteration 
in the concentrations of serum calcium 
and phosphorus. In retrospect at least 
6 of our cases clearly fit into this cate 
VOry cases 2, 6, is 16, 19 and 20 

it is appropriate to consider whether 
asymptomatic or chemical hyperpara- 
thyroidism is of any clinical importance, 
and why a patient exhibiting this con 
dition should be asked to undergo an 
exploration of the parathyroids. Since 
primary hype rparathyroidism may 
eventually result in severe skeletal dis 
ease severe renal disease, Ol both. 
leading in some instances to severe 
disability or death, we are of the opin- 
ion that it is important to the patient's 
welfare to remove any hyperfunctioning 
parathyroid tissue, even in so-called 
chemical or asymptomatic hyperpara- 
thyroidism. In support of this conten- 
tion, case 6 in this series might be 
cited. This patient was first seen by us 
in 1943 at which time there was no 
evidence of skeletal or renal disease. 
She remained symptom-free and with- 
out discernible complications over the 
subsequent years, until 1956, when she 
was found to have renal stones and a 
duodenal ulce 

Clinicians should be aware that 
asymptomatic primary hyperparathy- 
roidism can occur and should institute 
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appropriate studies whenever a clu 
compatible with this disease is encount 
ered. An important corollary to be 
drawn from this study is that the diag 
nosis of primary hyperparathyroidism 
depends exclusively on the accurate 
clinical inte rpretation of re liable labora 
tory data and on pathologic findings; 
it is not dependent on any combina 
tion of clinical signs o1 symptoms 
Summary. Classically, primary hy 
perparathyroidism is manifested by 
symptomatic: complications involving 
the skeleton or urinary tract. Howeve1 
hyperparathyroidism may cause atypi- 
cal symptoms or be present even with 
out symptoms. In such instances, the 
diagnosis may be m by serendipity 
the fortuitous discovery of valuabl 
things. We have re porte | 20 such cases 
wherein the diagnosis of hyperpara 


thvroidism was une pr m at dun 


ing the invest 


igation of unrelated con 


ditions. In each instance the patient 
had an elevated concentration of serum 
calcium which reverted to normal aftei 
the removal of a parathyroid tumor 
In 4 cases a parathyroid tumor was 
found during an unrelated surgical pro 
cedure. In 9 cases an elevated concen 
tration of serum calcium was found 
although the determination had been 
done originally to rule out the presence 
ol hypocalcemia. In Cases nephro 
calcinosis, renal calculi or Gere ralized 
demineralization of the bones was inci 
dentally noted in roentgenograms taken 
for unrelated conditions 

These cases are pres nted to « mpha 
size the fact that hyperparathyroidism 
may be asymptomati The clinician 
must be aware of this fact and must 
institute appropriate studies whenever 
he finds a clue that suggests the pres 
ence of hyperparathyroidism. 
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SUMMARIO IN INTERLINGUA 


Serendipitate In Le Diagnose De Hyperparathyroidismo 


thyroidismo primari se manifesta in su forma classic per complica- 


matic que affice le skeleto o le vias urinari. Tamen, hyperparathy- 

causar symptomas aty pic e mesmo esse! presente sin ulle symptoma 
tal casos le diagnose depende a vices del “genio del discoperta 

in le diagnostico, i.e. del talento possedite per le tres princes 

in le conto de fees de iste titulo e designate per consequente per le 
lipitate. 


portate 20 tal casos, in que le diagnose de hyperparathyroidismo 


nexpectatemente in le curso del investigation de un completemente 
tition in omne caso de iste ‘serie, elevate concentrationes del 
esseva notate, e isto reverteva a nivellos normal post le ablation 


parathyroide. In 4 casos, un tumor parathyroide esseva trovate 


n-relationate intervention chirurgic. In 9 casos un elevate concen- 
lcium seral esseva trovate, ben que le determination habeva essite 
nalmente pro excluder le presentia de hypocalcemia. In 7 casos, 

calculos renal, o dismineralisation generalisate del ossos esseva 


ntalmente in roentgenogrammas facite pro conditiones non re- 


presentate pro sublinear le facto que hyperparathyroidismo pote 


tomatic Le clinico debe esser conscie de iste facto. Ile debe 


ppropriate studios quandocunque ille trova un indicio que suggere 
ssibile de hyperparathyroidismo. 
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DIRECTOR 


Syivi1a H. 


WuiLe there is abundant evidence 
implicating the Group A, beta-hemo- 
lytic streptococci as etiologic agents in 
rheumatic fever (Harris and Harris’, 
Harris and Friedman"), the exact 
pathogenesis remains obscure. Detailed 
observations of patients have suggested 
that tissue activity may continue in the 
absence of recognizable clinical signs 
and symptoms (Tedeschi, Wagner 
and Pani Tedeschi and Wagner!® 
In an attempt to detect this subclinical 
state, a variety of laboratory procedures 
have been proposed (Wood, Bates and 
MeCartvy- 


classified as measurements of acute 


These procedures may be 


phase reactants (Stollerman et al."® 
including electropherograms and anti- 
streptococcal antibodies. While no 
single test can be regarded as specific 
for the diagnosis of rheumatic fever, 
the application of a broad group of 
tests may reflect rheumatic activity. 
Such data are of importance in estab- 
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OBSERVATIONS IN MITRAL COMMISSUROTOMY PATIENTS 


AND HISTOLOGICAL 


By K. C. Pant, M.B., B.S., M.S.° 


RESEARCH ASSISTANT IN PATHOLOGY 


BERNARD WAGNER, M.D.+ 


PATHOLOGY 


THE CHILDREN’S HOSPITAL OF PHILADELPHIA 


AND 


SHAPIRO} 


RESEARCH TECHNICIAN, HISTOCHEMISTRY LABORATORY 


Departments of Pathology, The Children’s Hospital of Philadelphia and Graduate School of 
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lishing a rational therapeutic approach 
The hallmark of tissue activity in 
rheumatic fever is the Aschoff body 
Tedeschi, Wagner and Pani'*). How 
ever, the relationship of this structure 
to the accepted criteria for clinical ac 
tivity has been questioned ( Manchester 
et al’, Tedeschi and Wagner!’ ). With 
the advent of mitral commissurotomy 
for rheumatic mitral valvular disease 
tissue obtained intra vitam has been 
studied. The purpose of this paper is 
to present a series of correlated tissue 
serological and electrophoretic obser 
vations in surgically treated rheumatic 
patients in an effort to delineate the 
subclinical state of rheumatic carditis 


Materials and Methods. A total of 98 cass 


operated on for mitral valvular’ diseass 
was studied. Forty-seven patients were ob 
tained from the Bailey Thoraci Clini 

Hahnemann Medical Colleg and Drs. R 
Glover R P. Custer ind their issociates 
Presbyterian Hospital, supplied an addition 

51 cases. The patients were re garded as “in 
Graduate School of Medicine, University ot 


Armed Forces Institute of Pathology, Washington, D.( 
, School of Medicine, University of W ishingtor 


{Present ldress Wistar Institute, Philadelphia 


Public Health SeTVice ind Contract A 


19-007—M D-676. Office of The Surgeon General. U.S. Army 
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Pani et al 


chronic mitral valvular dis 
established clinical 


1es* Blood samples were ob- 


rheumatic 
cin to well 
96 hours preoperatively In every 
ind toperative samples were taken 
ted es. Sera were quickly frozen 
tore it 25° ¢ Biopsic s of the left 
ndage were placed in mois- 

uuze and immediately retrig 
divided in half, 


neutral formalin and then em 


tissues 


were 
I h biopsy yie Ided an average of 
which were then serially sec- 
stains included hema 


blue, 


Routine 
toluidine elastica van 
rates (E.S.R 
method of Wintrobs 
corrections, C-reactive pro- 
red by the method of Ander- 
Antistreptolysin O and 
determinations 
by Dr | N 


ied in his laboratory® 


vt edimentation 
1 by the 


were Car- 
Harris according to 
Filter 
resis Was performed essen 
bed by Block, Durrum and 
Durrum-type cell. Electro- 

Spinco model R were made 

©. hours on Whatman 3 MM 
0.075 M 


constant 


| ps saturated with 
il ther pH 5.6 
lliampe res for each cell of 8 

All les were run in duplicate and 


by S dve B-1 


using a 


\ recording densi- 
Spin o) was used to plot 
Chemical deter- 


1 albumin and globulin was 


entrations 


url t by routine methods 


and 
wed no constant relation to the sero- 


Results. E.S.R. were variable 
ical response and tissue changes. In 
present series, only one case showed 
significantly elevated E.S.R. and 
choff bodies in the subendocardium. 
study had indicated that 
E.S.R. might be the best single test 
it correlated with the pathological 
sification of the appendage biopsies 


prey 


edeschi, Wagner and Pani'*). 


C-reactive protein was considered 
itive in 27 serum samples. Of these 
Aschoff bodies in the 


However, these same 


CS } showed 
gical biopsy. 
ises showed no significant values 
antistreptolysin O and antihyalur- 


SEROLOGICAL, ELECTROPHORETIC 
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onidase. In one of these, there was an 
elevation of beta and gamma globulin 
to top normal values. 
Electropherograms of paired sera 
samples from 47 patients were ana- 
lyzed. In 23 patients the alpha-2 globu- 
lin was considered to be elevated above 
the normal range. Ten of these cases 
and 4 others showed elevated gamma 
globulin levels. Again, no apparent re- 
the 
globulin alterations and the other tests 
performed. The chemical determina- 
tions of serum albumin and globulin in 


lationship was noted between 


51 patients revealed no gross changes 
in these protein fractions. In 2 cases 
with Aschoff bodies a globulin fraction 
was increased and this only in the 
alpha-2 zone. 

Antistreptolysin O values were con- 
sidered in the “diagnostic” range in 9 
patients. Of these cases, one demon- 
strated the presence of Aschoff bodies. 
Antihyaluronidase titers were elevated 
associated with 
normal values for all other tests. 

The histological criteria required for 


in 2 cases but were 


the diagnosis of the typical, mature 
Aschoff body have been presented in 
detail (Tedeschi, Wagner and Pani!’, 
and Wagner's, Wagner*°). 
Using these rigid standards, Aschoft 
lesions were noted in 8 out of 98 cases. 


Tedeschi 


In one of these 8 cases, there were the 
associated findings compatible with the 
tissue diagnosis of “acute, rheumatic 
carditis.” However, this same case only 
demonstrated an elevated C-reactive 
protein level. Appendages without clear 
evidence of rheumatic stigmata showed 
varying degrees of endocardial thick- 
ening and sclerosis. 

Discussion. In a series of 98 patients 
subjected to mitral commissurotomy for 
relief of rheumatic valvular disease, 8 
showed histological evidence of rheu- 
matic carditis. The diagnosis of rheumat- 
ic carditis based on the dem- 
onstration of unequivocal Aschoff 


Was 


592 Ame rican Journal of the dical Scie nces Nove mbe 1958 


bodies according to the criteria of 
Gross and Ehrlich and others (Tedeschi, 
Wagner and Pani!‘). Scattered, large 
mononuclear cells, sometimes arranged 
in groups in the subendocardium, 
were considered as the late manifesta 
tions of previous damage. Including 
this group ot 98, since 1954, we have 
studied an accumulated total of 648 
left auricular appendage biopsies, and 
only 12 cases have adequately fulfilled 
the microscopic requirements necessary 
tor the diagnosis of “acute, rheumatic 
carditis In addition to these 12. ma- 


> 


ture Aschoff bodies were noted in 8: 


rTABLE 1—CORRELATED DATA Ol 
RHEUMATK 


Pat f ESh CRI Serum Protein 
Ip] 
th} hal 
ilpha 
t beta im i lob 
+, positive re t 
ESR. ervthrocvte sedimentat rat 
Cl C-r t protei ASO ist 


cases tor a total of 94 or 12.9% of the 
648 tissues reviewed. The remaining 
group was classified by des¢ riptive 
histopathologic terms since pathogno 
monic tissue changes were lacking. 
Table 1 lists the accumulated data 
obtained from the patients demonstrat- 
ing histological evidence of rheumatic 
carditis. It will be noted that there is 
little correlation between the tissue re 
sponse and the other tests. In the single 
case regarded as acute rheumatic car- 
ditis by morphological criteria, the C 
reactive protein was positive. Case 4, 
Table 1, showed the largest number of 
positive findings. However, this pa- 
tient was clinically inactive including 
electrocardiographic studies. While it 


is not the purpost of this report to 


linical aspects of 


comment on the 
these cases, nevertheless, the patients 
listed in Table 1 had uneventful post 
operative courses 

As noted by Harris, Friedman and 
Tange’, the values found for acute 
phase reactants and- antibodies to two 
hemolvtic streptococcal antigens do not 
necessarily reflect the subclinical rheu 
matic state. The observations of Kroop 
Heffer and Shackman” of the elect 
phoretic patterns in 36 cases ol rheu 
matic fever indicate that an elevated 


beta globulin fraction strongly suggest 


PATIENTS WITH HISTOLOGICAI 
CARDITIS 


lvsin O: AH 


also state th 
a normal electrophy retic pattern m 


activity. However. they 


be obtained in the presence of activ 
rheumatic fever. These authors cor 
clude that electrophoresis is of litt) 
absolute value in determining rhe 
matic activity. Wilson and Lubsche; 
have stated that elevation of tl 
gamma _ globulin component in 
matic fever is not a function of tl 
rheumatic process. 

Detailed antistreptolysin and ant 
hvaluronidase studies by Harris ai 
Harris’ have clearly shown the vari 


response in clinically quiescent cas 


-of rheumatic fever. Cloetens. Mas« 


and DeMey* studied a small series 
patients before mitral commissurotom 


varalle d 


wWwWevel 


SEROLOGICAL, ELECTROPHORI 


the 
clinical 


v found antistreptolysin level 


find- 


activity. Tissue 


; were not re ported. Stadtsbaeder"™, 


ty 


( 


tation itS 


Wevel 


be significantly 


lid not confirm these obser 


. similar group of patients. 


Stun 


ies indicated no significant re- 


nship between the 


antistreptolysin 
ind activity in pi itients unde rgoing 


The 


to many 


commiussurotomy. 
be 


nce 


appare nt 
due fac 


the 


repancies may 
hich antistreptoly 
Chamberlain, St. Hill 
Anti 


levels tor patients with 


Cope Stollerman et 
rol 
ve rheumatic fever have been found 
than 
and Liao! 
titers 


higher anti 


titers Quinn 


intihvaluronidase 
the 


are 
vithin normal range in quies 
studies have questioned the 
of the Aschofl 
pel ( Tedeschi, W agner and 

Waener Wag 
This structure arly 


le and may persist for 


nilicance 


and Tede S¢ hi 
has ad Cif 


ertall period 


} 


s of time before being 


ited fibrosis. In our opinion, 
choff body remains pathogno- 

to the 
the presence 


absenc Cc 


rheumatic 
of this 
of other cellu- 
tissue changes char- 


ue 
in the 


wWwevel 
ctiure 

] 
connective 


ol 


risti icute carditis, limits interp- 
activity. ot 


consid- 


vards Some 


important questions to be 


d are |) Why do the appendage 


ons 


rphologic al 


hogenetic 


} 


psies with 


acute rheumatic carditis 


to reflect this proce Ss se rologic: illy, 


mically and clinically? (2) Are the 


choff bodies in the auricular appen- 


e ot to similar 
areas of the heart? and 
do Aschoft bodies represent a final 


of different 


significance 


equ il 


in other 


expression 
origins? 

here is no apparent answer to the 
question. One assumption would 
ird the used insensitive 


tests as 


ric AND HISTOLOGICAL OBSERVATIONS = 593 
while the other hypothesis would hold 
that the morphological interpretations 
invalid. The observations by Man- 
chester, Scotti, 
and McNeely, Ellis and Harken!" indi- 
that the Aschoff bodies in the 
appendages correlate with the demon- 


stration of these 


are 


Reynolds and Dawson 
cate 


structures in the ven- 


tricles. Some workers have indicated 
that there may be a myogenic type 
\schoff body and nonmyogenic 
Aschoff body (Manchester et al.., 
\icNeely, Ellis and Harken'!). This 
would suggest that under certain cir- 


cumstances cardiac myofibers are 


in- 
volved in the evolution of the Aschofl 
body. The origin of the Aschoff cell is 
of fundamental importance but re- 


mains obscure (Wagner and Tedeschi!” 
Wagner’). It would seem that the de- 
tection of subclinical rheumatic activ- 


ity observation of 
subtle changes in the status of the pa- 
tient (Skillman et al.’*). At present 
there are no measurements which can 
predict the tissue findings. Much more 
additional needed _ to 
further perplexing mat- 
ters. Newer immunohistochemical tech- 
niques may closely correlate the 
findings (Wag- 


rests large ly on the 


intormation is 


clarify these 
more 
and tissue 
ner, Pani and Shapiro” 

Summary. A series of 98 unselected 
patients clinically classified as chronic, 
inactive valvular disease 
were studied prior to mitral commis- 
surotomy and thereafter. Left 
appendage biopsies in § 
cases were compatible with the tissue 
Eryth- 
rate, C-reactive 
protein, filter paper electropherograms, 
antistreptolysin and antihyaluronidase 
determinations showed no constant re- 
lationship to the morphological obser- 
vations. findings of rheu- 
matic not reflected in 
the immediate pre- and postoperative 
laboratory The prob- 


se rologic al 


rheumatic 


shortly 
auricular 


diagnosis of rheumatic carditis. 


rocyte sedimentation 


The tissue 


carditis were 


measurements. 


Cons in 
| Me 
| ter 
| 
Pre 
fined lite 
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lem of subclinical rheumatic activity the biopsy, the mature Aschoff body 
remains ill-defined by current clinical must be regarded as pathognomonic of 
and laboratory data. When present in rheumatic carditis 
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SUMMARIO IN INTERLINGUA 


Observationes Serologic, Electrophoretic, E Histologic In Patientes 
Con Commissurotomia Mitral 
Un serie de 98 non-seligite patientes, ex le classification clinic de chronic morb« 
valvular rheumatic inactive, esseva studiate ante e brevemente post le effectua 
tion de commissurotomia mitral. In 8 casos, biopsias del ippendice  sinistro 
wuuricular esseva conforme a un diagnose histologic de carditis rheumatic Le 


rapiditate del sedimentation erythrocytic, le concentration de proteina C-reactive 


electrophorogrammas a_ papiro-filtro, e determinationes de antistre ptolysina « 
de antihvaluronidase revelava nulle constante relation con le observationes mo} 
phologi« Le constatationes histologic de carditis rheumatic non esseva reflectite 
in le mesurationes laboratorial immediatemente ante e post le operation. Li 
problema de subclinic activitate rheumatic remane mal-definite per le current 


datos clinic e laboratorial. Le matur corpore de Aschoff, quando presente in | 
biopsia, debe esser reguardate como pathognomonic pro carditis rheumatic 


) Block. R Durrum, E. and Zweig. G.: \ ot Pape ( I wtovrTal } \ ind 


\ MEANS OF LOWERING ELEVAT 
IN PATIENTS WITH PREVIO 


BLOOD CHOLESTEROL LEVELS 
US MYOCARDIAL INFARCTION 


By LAWRENCE E. MevTrzer, M.D 


AND 


AcBert A. M.D. 


\DELPHIA GENERAL HOSPTI 


GrorGE H. B 


AL, PHILADELPHIA, PENNSYLVANIA 
AND 


ERRYMAN, M.D. 


UNIVERSITY OF ILLINOIS, CHICAGO, ILLINOIS 


possibility of interrelation- 
p between dietary tat, blood choles- 
rol, and coronary atherosclerosis is 
resently commanding attention. It 
ll be recalled that the original impe- 
of this theory emerged from epi- 
miologic surveys on populations, 
vilizations, or social strata where the 
lable statistics seemed to indicate 
t a relationship did exist between 
incidence of coronary disease and 
level of dietarv fat (Kevs**, Keys 
White While this theorv has 
n questioned by some (Yerushalmy 


Hill bo 


promising to motivate several 


it has appeared suffi- 


lies of cholesterol (and lipoprotein 

els in patients with histories of myo- 
lial infarction or angina pectoris, 
vared to normal individuals of 
ive in each sex (Gofman et al.°, 
Lawrv et al. 


itions which have emerged from 


The general 


h studies are: 1. serum. choles- 
| levels provide as dependable an 
of disturbed lipid metabolism as 
lipoproteins; 2. average cholesterol 
lipoprotein levels are higher in 
cardial infarction patients (as a 
ip) than the corresponding average 
similar aged groups in each sex 
do not have overt manifestations 
itherosclerosis; and 3. individual 
erences are so great that neither 


the cholesterol nor lipoprotein level in 
any individual case can be viewed with 
certainty as a premonitory sign of pres- 
ent or future coronary disease 

Dietarv fat has in turn been scruti- 
nized in terms of saturated versus un- 
saturated fattv acid content. It was 
demonstrated that the intake of satu- 
rated fatty acids can have a definite 
effect upon blood cholesterol levels 
(Ahrens et Beveridge et al.*, 
Bronte-Stuart et Kinsell et al.’*). 
It appears that the unsaturated tvpe 
of fatty acid (specifically linoleic and 
probably arachidonic) can produce a 
fall in blood cholesterol in the presence 
of lowered total fat intake and lowered 
proportion of saturated fatty acids. 
Less definite have been the results ob- 
tained when unsaturated fats are 
merely added to the normal diet with- 
out concurrent reduction in both the 
total fat content and the proportion of 
saturated fatty acids (Perkins, Wright 
and Gatje'*, Tobian and Tuna!'*). This 
is possibly due to the cholesterol- 
raising effect of a positive caloric bal- 
ance (Mann et al.'®). Other questions 
have arisen incidentally, such as that 
pertaining to the slight superiority for 
lowering cholesterol levels reportedly 
exhibited by corn oil over other vege- 
table oils which have a higher content 
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of unsaturated ratty acids ( Beveridac 


Conne and Mayer 


Materials and Methods. The present study 
once’! the ipparent effects ot sati 
rated { \ 1 formula safllower il pli 
sitoste! plus pyridoxine plus Vitamin | 
upon U blood cholesterol levels of patie t 
with known coronary artery ise, Whose 
laily fat take had been constant for 
least 6 months at one of the followir le 

less tl 50 gm. (10 patie its ereatte 
referred t Group I b) between 50 
LOO ¢g 8 patients, Group II 
than 100 10 patients, Group III r) 
subjects were 28 white men, all « wl 
had previously sustained a myocardial inf 
were ll p lice en | en 
of tl ( Philadelphi but thev ] 
peri lentary jobs sil tl infar 
tions I ing this study Their 
I 16 t 53 vears ve! 15.0 
vears The holesterol levels | } } 

I 

their laily rat take d be 


subj rl tne 6 or re t 
liminary ervation prior to tl st \ 
line levels were, therefor 


Cholest was determined by tl 
metho reproducibility Fes 
this t qu had been pre sly 
strated l In erified in our lab 
lu n¢ t ay The deter ninati 

ade i¢ te hnician ti 
lab I | irate t 
researc! litions. No atte is 


| trated that recent intake 
ble effect bl 
lest Ke et al.1° Blood w 
irawn 2 hour fter the last meal 
Che ypre <imate level of dietary 
take wa checked carefully inter 
ind calculation prio! to the study 
que ntly verified during the course 


motivation of this group « 


vahients was strong and there was 
to doubt tl responses made to 
I if] 


The increased 
omplished by the 
diets 


natural plant sterol 


intake of unsaturate 


iclas W 
the iforementioned of a saffl 


emulsion, whos« 


° 


Abbott Laboratories 


Provided by 


addition 


wel 


0.4] was tortihed 
ot 9 the Ih 
ity ind palatabi ty ) 
provided OO 
pyridoxine 
which { ined {) 
formula® is referre t 
Sathower1 oul—Sit 
har 
wit} take 
d formula wet 
the 3 lev of ciet 
tial “tl 
wh t 4 
wer bl } t 
| h despite tl 
Throughout 
tohles 
tft 
( lester \ 
rst 4 w k the 
ental 
+} 
| 
tahlecn 
\ 
‘ +] 
‘ Ws 
1 
tudy w { 


Results. Char 
blood chol ster 
regimen must. be 
because thev might 
biologic fluctuation 
herent to the lab 
our experience th 
tion due to these ce 
not 
tions that 


have 


obtained 


1: 
act ording] ( 


change in blood cho 


Cet d 
significant. 


‘THERAPEUTIC 


Every subject showed 
in blood cholesterol at the e1 


pe ri 


CTeCase 
of the 
nificant 


3 month 


magnitude 


exceed meg 


10 meg. in ord 
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00 m were found as follows: months) were generally small. Six sub- 
p II] ver LOO gm. tat) 5 of 10 jects lost weight, 3 gained weight (up 
nts (Table 1); Group IL (50 to to 4 pounds) and one maintained his 
m. fat), 6 of S patients (Table 2 original weight (See Table 1). 
ip Ill (over 100 gm. fat, 5 of 10 Group IT (50 to 100 gm. dietary fat 
its Table 3 AIL 3 groups re plus 2 tablespoons S—S-P daily Vs 
+ tabl spoons S-S P daily. In all S cases, the level of cholesterol 
MAINTENANCE PERIOD (SI BSEQU ENT after 3 months maintenance therapy 
rus). Group I (less than 50 gm. remained within the same range found 
v fat s 2 tablespoons S-S-P after the initial 3 month therapeutic 
period. (One patient showed a further 
I CHANGES IN) BLOOD CHOLESTEROL AND BODY WEIGHT IN 10 
ATIENTS (GROUP IT) WHO INGESTED LESS THAN 50 GM. DIETARY FAT 
LUS S-S-P FORMULA 
| ! Cholesterol (m 100 ml Weight in Pounds Height 
in inches 
\fter After Net change 
3m 6th mo.+ Original 6 mo. 
67 278 319 179 () 71 
288 212 218 LSO 70 
70 164 L198 174 i 
289 258 214 200 
S 67 160.5 0.5 68 
0] 192 LS5 136 5 67) 
{ O4 222 240 165 2.0 69 
15 14 252 260 194 2.0 70 
1() 289 332 160 1.0 67 
2 247 230 165 1.0 68 
\ 12.9 248 171.8 69 
lv up to end of 3rd month. 
S-] ly from 3rd to 6th month. 
S out of I ses the level of cho- — significant drop.) Over the entire 6 
| atte months maintenance months, the final levels were signifi- 
mained within the same cantly lower than the original baseline 
found after the initial 3 month in 7 out of 8 cases: this represented a 
utic | Two of these 8 20% reduction in the group average 
ts showe dditional significant baseline cholesterol level. Weight 
despite the reduced dosage.) changes were greater in this group than 
ibjects showed an increase — in Group I, as expected from the higher 
than 40 mg. during this main- caloric intake. Six out of the 8 patients 
e period. At the end of the 6 showed a slight weight increase that 
s, all patients in this group had — ranged from 2 to 6 Ibs. (See Table 2). 
significantly lower than orig- Group III (100 to 150 gm. dietary fat 
This represented a 26% reduc- plus 2 tablespoons S-S-P daily). In 10 
the up average baseline cases, the level of cholesterol after 3 
sterol level. Weight changes (6 months maintenance therapy remained 


| | 
| 
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in the same range found after the initial 
month (One 


subject showed an additional decrease. 


therapeutic period. 


Over the entire 6 months the final 
levels were significantly lower than 
originally in 7 out of 10 cases. This 
represented an 18% reduction in the 


group average baseline cholesterol 


TABLE 2 CHANGES IN BLOOD CHOLESTEROL AND 
PATIENTS (GROUP IT) WHO INGESTED 50 TO 100 G 
S-—S—P FORMULA 

Blood Cholest 100) \\ t 
\ft After 
\ Ave B i () 

l 13 287 20 174 0] 

17 73 297 295 17 

{2 ()2 214 997 

14 0] 60 

{9 5 919 1S] 

f 15 962 190 

r( 16 290 268 254 174 

Ss 16 04 276 260 LS4 
Group Aver 14.4 297 244 228 186.8 

Ss—S—! 1 table spoons daily up to end of rd month 

tS—S—P 2 tablespoons daily from 3rd to 6th month 

tLe obtained 

TABLE 3 CHANGES IN BLOOD CHOLESTEROL AND 
PATIENTS (GROUP III) WHO INGESTED 100 TO 1 
DAILY, PLUS S-S-] FORMULA 

Bl 0d Ch lesterol (mo 100 ml We ht 
\ft r After 
Vumber Baselin m 6th mo.+ riginal 
] 17 994 930 240 169 
16 512 958 208 95] 
52 993 91] 935 156 
990 269 949 152.5 
19 399 (05 999 199 
f 19 270 192 909 209 
7 15 306 272 232 182 
5 $4 302 260 260 192 
) 15 324 293 292 171 
LO 13 10 276 272 184 
Group Aver 17.8 302 PAY | 248 186.5 
°S-S-P 4 tablespoons daily up to end of 3rd month 
tS—S-—P 2 table spoons daily from 3rd to 6th month 


tLowest value obtained 


level, 
definite in this group all but 1 patient 


\ledical Sciences 


Weight 


November 


chal 


Ves 


1958 


were 


quit 


showing increases that ranged from 
to 13 Ibs. (See 


S 


VSIS 
levels for each patient showed them 
to be stabl 


rATISTIE 
ol 


Al 
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BODY 

BODY 

CM 
Net 
f 

6 

} 

1 
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) 
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blood 


WEIGH I 
AT DAILY 
Heigl 
WEIGHT 
DIETARY 
Height 

RR 
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~ AQ 
70 

70 
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With only 2 exceptions, the of the study. After 6 months the lesions 


ily variations for each patient are showed perceptible decreases in size 


in the limits of variability expected — in 3 of these patients whose cholesterol 


biologic and analytical fluctua- levels had decreased significantly. 
that is 10 mg. per 100 ml.). 1. Three of the subjects had signifi- 
» exceptions actually showed a cant angina prior to therapy. Although 
ressive decrease in blood choles- each of these patients described im- 
luring the last 3 months. provement during this study, and al- 
ummary, the reduction in blood though the cholesterol levels of each 
terol highly significant (P.- did decline significantly, an evaluation 
for all patients except patient 5 ol this therapy tor coronary insuffi- 
up Ill Phe group decreases in CIENCY could not be definitely ascer- 
cholesterol are shown by the © tained. 
thly averages for each Group: 5. The formula was well accepted 


Monthly (verage Choke sterol 


Average of Average Decrease 
f 5 6 7 S 3 to 8 Months Below Baseline 

I 2948 258 260 250 246 243 95 126 

944 247 248 228 231 228 238 59 +7 

iI] 257 258 263 248 256 240 253 1i9+6 
were obtained for 8 months, that is, 2 months beyond the end of the 
ERAL OBSERVATIONS. 1. After 6 and tolerated by these patients. There 
all subjects in Group I showed was, of course, great appeal to the 
ficant decreases in cholesterol as idea of a possible prophylactic ap- 
red to and 70% in Groups proach against further coronary epi- 
III respectively. The magnitude  sodes. It is to be remembered _ that 
rease in group average blood these patients had already sustained 
terol w reatest in Group I, but infarctions and their motivation to re- 
for Groups IL and III despite main on their diets and accept the 

ypreciable gain in weight by the formula was great. 

Individually, the greatest drops 6. Taking the formula during the 
1 cholesterol were attained by meal appeared to have some anorectic 
patients in Group I. potential and may have been helpful 


urther scrutiny of the individual in limiting the gain in weight shown 
ndicates that gain in weight is by Groups I and II. 
essarily incompatible with low- ‘Discussion. In our opinion, the cir- 
od cholesterol levels in certain cumstances of this study represent a 
Thus, significant decreases for practicable compromise between ideal 
month period were found despite research conditions which require in- 
rain by a patient in Group I; 4%,  carceration and _ strict metabolic con- 


| 6 Ibs. by 3 patients in Group II; _ trol of the subjects, versus the patient- 
and 13 lbs. by 2 patients in physician teamwork that is attainable 
wee in many medical practices. While some 


len of the 28 subjects showed criticism can be leveled at the “out- 
nce of xanthelasma at the start patient” aspects of this study, it does 


== 
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that 
cholesterol 


appeal a true lowering of blood 


was attained in these pa- 
tients who had the necessary motivation 
to adhere to a_ strict experimental 
regimen. 

Although an unequivocal relation 
ship between diet, blood cholesterol 
and coronary atherosclerosis remains to 
be demonstrated, there appears to be 
sufficient suggestive evidence to 


port the belief that 
cholesterol levels are 


sup 
blood 


undesirable and 


elevated 


should be reduced in patients who have 
experienced a myocardial infarction, or 
who have diabetes mellitus. The most 
ettective means of accomplishing such 
reduction is uncertain. Our experience 
that 
in combination 


during this study would indicate 
the use of safflower oil 
with sitosterol, pyridoxine ind Vitamin 
EK) will effectively reduce elevated 
cholesterol patients with 


known hypercholesterolemia and pre 


levels in 


sumptive atherosclerosis. It would ap 
that blood cholesterol can be 
lowered effectively when the 
dietary fat intake is less than 100 om. 
daily 
There 
ing the value of unsaturated fatty acids 


ot the se studies have been concerned 


peal 


more 


have been articles question 
for reducing blood cholesterol. 
with normal young subjects (for ex- 
ample medical students and nurses 

It is doubtful that a valid comparison 
can be made with the results in patients 
with atherosclerosis or hypercholes 
terolemia, or both. There are 
tions with radioactive 
triolein that lipid metabolism in athero- 
differs greatly 


indica 
studies 
sclerosis fromthe 
normal 

The effectiveness of the combination 
of a low fat diet and the added unsatu 
rated fatty acid formula appears to be 
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definite in Groups I and IT, and high 
suggestive in Group III. The fact that 
half of the 
diet (Group III) showed 
reduction in blood 


gests that this formula exerted a co 


subjects on a free choi 
significant 


cholesterol su 


rective eftect upon the body's mecha 
nisms for controlling blood cholesterol 
levels. It should be recalled that all of 
the subjects in this study had been on 
their 
months (in 
fore the addition of 


respective diets tor at least 6 


most cases one vear) be 


this formula, and 


that the maximum effect attributabl 
to dietary influences alone had pri 
sumably been reached long betore thi 
current study 

The weight gain that would be an 
ticipated from the added caloric value 
of the emulsion (about 350 calories 


daily from 4 tablespoonfuls appeared 
mostly in Group Ill where there was 
an average increase of 6.3 pounds 

6 months. Di 


no mcrease 


spite this gain in weight 


in cholesterol value occu 
Whether tl S 
the 


response In 


red in any subject. 


weight gain accounted for lesser 
cholesterol-lowering 
group is of speculative interest.° 

Finally, there are 
long range questions which remain to 


what hap 
whi 


obviously many 
be explored. Fo example, 
pens to the 


the blood 


rate of excretion or metabolism greater 


excess cholesterol 


levels are reduced: is the 
or might the cholesterol bs simply 1 
Recent Gord 


Lewis 


distributed? 
et 


creased conversion of blood choleste: 


reports 
strongly suggest 


acid which can be dem¢ 
in the bil 
survival benefited by 


vated 


to cholic 
strated Again, is ultimate 
reduction of ¢ 
has be 


cholesterol levels. as 


shown to be the case in long term 


lowering of elevated blood sugar levels 


. Throughout this study the dietary fat intake of each patient ré I 1 unchar red H 
ever, carbohydrate calories varied in some patients who were awar ] desirability 
gaining weight Consequently total caloric levels ranged in Gr up I from 1100 to 
in Group II, from 1500 to 3100: in Group III, from 2300 to 3800 
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the diabetic? Finally, is there a 
iency of unsaturated fatty acids in 
American diet, and is this an abso- 
deficiency, or instead, a relative 
ciency in terms of the amounts of 
saturated fatty acid content? 
Summary. The blood cholesterol 
ls of 28 hypercholesterolemic myo- 
lial infarction patients have been 
wed tor 6 months during which an 
iturated fatty acid-sitosterol-py 
ne-Vitamin E formula was added 
their pre-existing diets. The 28 pa- 
ts were grouped according to their 
iously standardized dietary fat 
kes, namely Group I consisted of 
itients who received less than 50 
fat daily; Group II, made up of § 
ents who ingested 50 to 100 gm. 
laily; and Group III, 10 patients 
took 100 to 150 gm. fat daily. The 
line cholesterol of each patient 


been well established by frequent 
vses during a preliminary observa- 


pe rod ofr 6 to 12 months: in all 
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cases thus had remained persistently 
elevated: the value used was the low- 
est attained. 

Every subject showed a decrease in 
baseline blood cholesterol at the end 
of a 3 month “treatment” period of 4 
tablespoonfuls of formula daily with 
meals. The decrease was maintained 
(or additionally lowered ) during a sub- 
sequent 3 month “maintenance” period 
of 2 tablespoonfuls of formula daily 
with meals. The over-all change at the 
end of 6 months was significant for all 
patients in Group I, and for 7 of 8 
and 7 of 10 patients in Group II and 
Group III respectively. The magnitude 
of decrease appeared to be influenced 
by the amount of weight gain, but in 
no case was there an elevation over 
the original baseline level, even in the 
presence of a considerable gain in 
weight. However, the greatest blood 
cholesterol decline was found at low 
and intermediate dietary fat intakes, 
where weight gain was slight or absent. 
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SUMMARIO IN INTERLINGUA 


Un Medio Pro Le Reduction De Elevate Nivellos De Cholesterol Sanguinee In 


Patientes Con Un Historia De Infarcimento Myocardial 


Le nivellos de cholesterol del sanguine de 28 patientes hypercholesterolem 
con infarcimento myocardial esseva tenite sub observation a transverso 6 menses 
durante qual periodo un mixtura dietari continente non-saturate acido grass 
sitosterol, pyridoxina, e vitamina E esseva addite al previe alimentation. Le 28 
patientes esseva gruppate secundo le previemente establite standards de ingestion 
dietari de grassia. Gruppo I consisteva de 10 patientes recipiente minus que 50 
g de grassia per die. Gruppo II consisteva de § patientes recipiente inter 50 « 
100 g de grassia per die. Gruppo III consisteva de 10 patientes rec ipiente inter 
100 e 150 g de grassia per die. Le nivello de base del cholesterol in le sanguin 
del varie patientes habeva essite clarmente establite per frequente analyses 
durante un periodo preliminari de observation que habeva durate inter 6 e 12 
menses. In omne le casos, iste nivello de base del cholesterol habeva remanite 
persistentemente elevate. Le plus basse valor registrate durante le observation 
preliminari esseva usate como valor de base. 

Omne le subjectos monstrava un reduction del cholesterol del sanguine a infra 
le valor de base post 3 menses de “tractamento” con 4 coclearatas de suppa d 
mixtura per die, ingerite insimul con le repastos regular. Le reduction esseva 
mantenite (o accentuate additionalmente ) durante un periodo subsequente cd 
} menses de “mantenentia’ con 2 coclearatas de suppa del mixtura per die ingerit 
con le repastos regular. Le alteration total al fin del 6 menses esseva signific 
tive pro omne le patientes in Gruppo |, pro 7 del 8 patients in Gruppo Il, e pro 
7 del 10 patientes in Gruppo III. Le magnitude del reduction pareva esse! 
influentiate per le concomitante augmento del peso corporee, sed nulle c: 
monstrava un augmento del cholesterol a supra le nivello original de base, non 
mesmo in le presentia de un considerabile ganio de peso corporee. Tamen, | 
plus pronunciate reduction del nivello de cholesterol in le sanguine esseva 


constatate i 


casos de basse o intermediari amontas de grassia ingerite, qu 


esseva etiam le casos in que le ganio de peso esseva leve O absente. 
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t! Veterans 

inhydrase is an enzyme 
abundant 
ind which 


i vital rok 


in renal tubular 
by accelerating the 
CO. = HeCQs, 


in the conservation of 


n ol 


yonate and in the maintenance of 
il blood pH. 

tically that the H 
iunhydrase replaces Na 

NaHCO, filtered at the glomeru- 
» that NaHCO, is reabsorbed by 
bules. The H.CO,, that is formed 
gives up its CO, 
back into the tubule 
leaving H.O to be excreted. H 


iailable for the conversion of 


Figure 1 shows 
made available 


irbonic 


tubul ir urine 


ic to monobasic phosphate with 
NaHCoO.. and enters 


the tormation of 


rvation ol 
ammonium 
iain permitting reabsorption of 

vould be expected, inhibition of 
nic anhydrase results in an in- 
d bicarbonate and sodium excre- 


diminishe d 


urinary ammonium 
titratable acidity, and decreased 
1a COs combining power and pH. 
there is increased K+ 
and K+ compete 
cretion by the renal tubular cells 

conservation of the Nat, and 
tion in available H+ furthers the 


t K 


ecTrmore 


tion since H 


Administration 


Hospital, Richmond, Virginia ) 
Blood pH is not determined solely by 
CO. content but by the ratio of BHCO, 
to H.CQOs. 
In the normal individual with alveolar 
pCO, of 40 mm. Hg, the values for 
BHCO, and H.CO, are 26 mM. per - 
and 1.3 mM. per L., a ratio of 20 to 1. 


This relationship is shown in Fig. 2. 


(“base-bound” bicarbonate ) 


In respiratory a idosis, the increased 
alveolar pCO, results in an increased 
plasma HsCO,, but the blood pH may 
be only slightly changed since increased 
carbonic anhydrase activity occasioned 
by the elevated pCO, (Dorman, Sulli- 
van and Pitts! 
tention of BHCO, and in maintenance 
of the 20 to 1 ratio; that is, the blood 
BHCO,, has increased along with the 
H.CO.,. If now the ability of the body 
to conserve BHCO; is impaired; for 


results in further re- 


example, by a carbonic anhydrase in- 
hibitor, and there is no accompanying 
reduction in pCOs, then the BHCO, is 
depleted, the ratio lowered, and the 
pH reduced. 

The proclivity of sulfanilamide to 
produce an alkaline urine with in- 
creased loss of sodium and the develop- 
ment of hyperchloremic acidosis was 
noted by a number of observers early 
in the use of this drug (Strauss and 
Southworth'?, Marshall, Cutting and 
Emerson’). In 1940, sulfonamides 
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Glomerular 
Plasma Filtrate 
pH 7.4 pH 7.4 
pCOz pCO2zw Carbonic Anhydrose HCOs 
COz2+H20 —— HCOs + Ht Hit | 
Na HCO,< HCOs + Hz COs 
H20+CO2 
C.A. 
COz+ H20 —— HCOs+H* HY | 
| 
NaHCO, HCO | 
CA. 
C02 +H20 HCOs +H | H 
No HCO3s HCO; +Na* 


p 


l Mechanism 


PH = 6.1 + LOG 


"COMPENSATED" 
RESPIRATORY ACIDOSIS 


"COMPENSATED" 
METABOLIC ACIDOSIS 


UNCOMPENSATED 
RESPIRATORY ACIDOSIS 


UNCOMPENSATED 
METABOLIC ACIDOSIS 


METABOLIC ACIDOSIS 


PLUS RESPIRATORY ACIDOSIS 


Fig. 2 
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shown to inhibit carbonic anhy- 
\Miann and Keilin®) and 
Pitts and his associates, after dem- 


activity 


important role of car- 
anhydrase in maintaining acid 
that this 
nism is inhibited by sulfonamide 
ind Alexander?!, Pitts et 2 


imide 


balance concluded 


Diamox) has been 
to be a potent and nontoxic car- 
inhibitor Miller, Dessert 


Re ports of its effects on alve- 


and 


ventilation in respiratory acidosis 
ree regarding the degree, dura- 
ind mechanism of its effects, but 
main noted beneficial results 
lell’®, Heiskell, Belsky and Klau- 
Schwartz, Relman and Leaf", 
ton Fishman, Samet and Cour- 
concluded, “in any event the 
nstration of respiratory acidosis 
nds the prompt institution 
echanical hyperventilation and 
therapy. In addition to its de- 


the alkali reserve Diamox also 
the arterial pCOs. The mecha- 
of this action is not established.” 
noted, however, that the effects of 
were self limited apparently by 
oduction of hyperchloremic aci- 
vhich blocks its action presum- 
wccelerating the activity of the 


bonic inhvdrase-sensitive  ex- 
ot H Smith! 

recent development of another 
carbonic anhydrase inhibitor 

Dichlorphenamide, led us 


estigate its effects in patients 
hronic lung disease who were 
stress to retain BHCO. because 
elevated pCO, and _ respiratory 


lorphenamide is a dichlorinated 
edisulfonamide, which exerts a 
inhibition 
and is estimated to be approxi- 
twice as potent as Diamox at 
imal effective dose (Rochelle, 


carbonic anhydrase 
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Mover and Ford'*). It differs from 
Diamox in causing increased chloride 
excretion so that it does not produce 
as marked a metabolic acidosis in large 
and tends to retain its effective- 
ness with chronic administration. Like 


doses, 


Diamox it may cause anorexia, nausea 


and vomiting, and certain central 
nervous symptoms such as nervousness, 
lassitude, confusion, sedation, dizziness, 
and so forth. 

The purpose of the present study 
is to determine the effect of dichlor- 
phenamide on arterial blood gases and 
pH, and renal electrolyte excretion in 
patients with 


emphy selma. 


advanced pulmonary 


Plan of Study. Eight patients with chronic 
pulmonary emphysema and pulmonary in- 
sufficiency manifested by hypoxia and CO 
retention were selected for study. Following 
achievement of benefit 


dilators, and 


maximal from anti- 
bronchial digitalis 
cor pulmonale coexisted, they were put on a 
fixed diet (Na 40 mEq., P 85, C 245, F 95) 
and given dichlorphenamide®, 50 mg. to 
100 mg. twice daily for 10 days. Arterial 
pCO., CO. content, pH and QO. saturation 
and venous electrolyte 


biotics, 


studies were done be- 
fore treatment, on the third and tenth day ot 
the drug, and one week after the drug was 
stopped. Standard methods for analyses wert 
used. Arterial pCO: was calculated from the 
nomogram ot Singer and Hastings!®. Urinary 
electrolyte excretion was determined in 4 
was collected under oil with 
2 drops of phenol as a preservative. 


patients. Urine 


Results. The results are shown graph- 
ically in Fig. 3 and in Table 1. It is 
apparent that, while the arterial pH 
was significantly reduced initially, it 
then rose slightly as a result of a con- 
tinued fall in pCO,. The total CO, 
content was markedly lowered. These 
changes began to revert to pre-treat- 
ment levels at the time that determina- 
tions were made on the seventh day 
after the drug was stopped. Serum so- 
dium unchanged, serum potas- 
sium tended to fall and serum chlo- 


Was 


lied as Daranil through the courtesy of Dr. John R. Beem of Merck Sharp and Dohme. 
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ride to rise. Arterial O. saturation daily determinations in 4 subjects. It 

rose strikingly. is evident that there was significant 
Table 2 presents the effect of dichlor- increase in urinary sodium and bicar- 

phenamide on urinary constituents, bonate, and increased excretion of 


each value representing the ; 


iverage of potassium and chloride. The urine pH 


EFFECTS of DICHLORPHENAMIDE ON ARTERIAL GASES and pH 
pCOz 
mmHg mM/L_ pH Day of Treatment pH CO2 
si 
60 35 740} 4740 
55 30 7.35- 1735 30 5 
e 
560 25 730k 4730 25 5 
45 20 7.25- 4725 20 4 


% O2 Saturation 


%O2 Saturation 


S90%F 490% 
BO%F 02% 480% 
— 
7O0%F 470% 
3 | ? 
Before After 
bic } Effects of dichlorphenamid on arterial gases ind pH r re ults in 8 pat 
TABLE ] EFFECTS OF DICHLORPHENAMIDE ON BLOOD CHEMISTRIES 
AVERAGES OF DATA ON 8 PATIENTS 
Di hl r} hie nami 
100-200 mg./ Day 
7 Daus of 
Pre-treatment 36-48 Hour 9-10 Day Re very 
Mean Ls Me in l s.d.} MMi 
\rterial pH 7.381 068 3 O78 7.347 
Arterial pCo 56.4 LO.5 50.2 1.0 16.5 19.5° 
Arterial CO 
content 27.8 Z.30 228 9.42 0. 23.8 
Arterial O 
saturation 79.8% 13.1 83.2% 13.1 $8.4 87.34 
Serum Na 138.9 138.9 139.5 138.0 
Serum K 5.04 £.50 1.40 1.44 
Serum Cl 102.6 107.9° 106.8° 105.6 


Difference from 


control mean 


level 


significant at .0] 


t—Difference from control mean significant at .05 level. 
j—Mean + l 


standard 


deviation. 
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ilkkaline and the volume was in- 
sed 
The group as a whole showed sus 
ed weight loss, although the amount 
not he correlated with the de 
of reduction in arterial pCO, or 
ease in arterial oxygen saturation. 
Subjective improvement occurred in 
h case, and-was sometimes marked. 
rovement in expiratory wheezes 
In pulm narv rales occurred with 
irk ible 
»p. In 6 of the S, wheezing com- 


tely disappeared 


regularity in’ this small 


rhonchi were 


BLI / EFFECTS Ol 
EXCRETION AVERAGE OF DAILY |] 


DICHLORPHENAMIDE ON 


ATMENT OF RESPIRATORY ACIDOSIS  6()7 


on present data but may be caused by: 
|) Increased ventilatory drive as a re- 
sult of the initial fall in pH. This is 
unlikely since, by the seventh day of 
treatment, pH remained at or slightly 
higher than on the second day, vet 
pCo, continued to fall and O. satura- 
Diuresis with drying 
out of lungs, increase in lung compli- 


tion to rise. 2 


ance, reduction in secretions and ob- 
struction, and decreased alveolar and 
interstitial edema with increased dif- 
fusion of gases. The weight loss was 


negligible, however, in several patients 


URINARY ELECTROLYTE 
IETERMINATIONS ON 4 PATIENTS 


1) f 
VA K ca HCO pil Volume 
199.5 0.8 79.5 29.3 12 1237 
119.7 50.3 125.6 17.8 6.9 996 
L12.3 16.7 98.0 6.5 7.0 1266 
is 14.5 161.3 94.2 7.2 1483 
141.3 16.7 160.3 6.0 6.5 1243 
141.5 19.0 181.0 18.0 6.0 1415 


ble on forced expiration only in the 
2. Edema 


nts before dichlorphenamide, dis- 


present in 3 of the 


ired during the treatment period 


ie only side effects encountered 


drowsiness and lassitude, which 
prominent during the first 2 or 3 
of therapy, improving thereafter. 
Discussion. It is evident that with the 
n arterial CO, content produced 
lichlorphenamide, there is coinci- 
t fall in pCO, so that the pH, after 
nitial fall, becomes stabilized. The 
omitant increase in Os» saturation 
ests that increased alveolar ven- 
m accounts for the reduced 
ial pt 6) 
he mechanism of the increased al- 


ir ventilation cannot be explained 


who showed a good response. Another 
patient who had a striking increase in 
©. saturation from 65% to 84% lost § 
pounds after previously having been 
unresponsive to mercury by injection 
Mercuhydrin). 3) A specific effect of 
dichlorphenamide to reduce bronchial 
spasm and secretion, and to facilitate 
alveolo-capillary diffusion of CO, and 
O.. Further study is underway in an 
attempt to shed light on this subject. 
Preliminary studies in 6 young asth- 
matics have failed to demonstrate con- 
sistent improvement in bronchospasm. 
A recent report (Hilkovitz®) that 
acetazoleamide is beneficial in sickle 
cell anemia suggests that inhibition of 
carbonic anhydrase in tissue and red 
cells prevents the release of O. from 
Hb. and transport of CO,; that is, the 


ryH | 

pCO» 

Eq. per 24 hi 


608 The American Journal of the Medical Sciences * November, 1958 


QO. stays in the blood and the CO, in = morphonuclears and 22% lymphocytes. TI 
the tissues. The fact that these patients hemoglobin was 13.8 gm., and the hemat 
Sa crit was 44%. He was given Chloramphenic 
were clinically improved would hardly I 
suprel, Ephedrine ind oxygen. Althou 
be in keeping with the hypothesis that there was son improvement, his dyspne 
the alterations in blood gases were due — cyanosis, and rhonchi persisted. He w 
to a tissue poison” effect. started on di hlorphe namide the ifternoc 
of his 5th hospital day and 3 days late 
Case Report. One case will be presented was noted that he was much improved. O 
briefly as an example of the response to the 6th day of treatment his lungs we 
treatment with dichlorphenamide. LB a cle ul ind 
67-year-old white man who was hospitalized Figure 4 shows the changes in his arter 
here in 1950 because of chronic pulmonary rases and pH durit this period It is ey 
emphy ind moderately ilvanced pulmo dent that pCo fell I! with HCO 
nary tuberculosis, the latter treated with so that, instead of developins , deepeni 
he therapy for 12 months ending Mav a idosis pH actu lly rOsS¢ 
— L.B 67 W.M. Chronic Pulmonary Emphysemu co 
2 
pCOz2(mEq) pH Day of Study pH (mEq) pCO: 
i 
bad ° 6 
80 40 40 80 
», 
70 35 7504 “Ie, 4750 35 70 
60 30 7404+ 47 
50 25 730 i730 25 50 
40 20 720 4+ 7.20 20 40 
30 45 4 15 30 
for 
Before 1 Dichlorphenamide 5Omgs twice daily , After 
Fig. 4 Patient L.B., 67 W.M.. chroni pulmonary emphvsema 
1957 he tuberculosis was considered to be Summary. The effect of dichlor- 
nact Tor 5 ( ( arce 
month lischarg phenamide, a potent carbonic anh 
Several days before readmission in January lic ; 
1958. he de veloped weakness, anorexia and drase inhibitor, in treatment of 5 Cases 
dyspnea, and was started on tetracycline by of chronic pulmonary emphy sema with 
his physician. There was progression of his respiratory acidosis has been describ« 
symptoms and _ he developed a cough pro D 10 | | } 

ductive of yellow sputum that he raised with uring a day treatment perio there 
difficulty was decrease in arterial COs. content 

“ “gee he was found to be acutely but concomitant fal] in pe 10s, sO t] it 
ill, slightly cyanotic, and markedly dyspnei the pH was stable or tended to 1 
with orthopnea. Breath sounds were distant gee : 
und rl one hi and wheezes were heard through after initial depression. Arterial Or » 
out both lung fields. Rectal temperature was uration increased. Serum CO, comb 
99.2° and remained at about this level jing power fell and chloride rose; *.a 
throughout his hospitalization. Nonsignificant 


organisms were cultured from his sputum. His 
leukocyte count was 10,000, with 789% poly 


and K were essentially unchang 
There was increased excretion of 
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HCO;, and Cl in the urine. There with accepted methods of treatment 
nificant clinical improvement in appears to be valuable in the treatment 
case of patients with chronic pulmonary 

ichlorphenamide conjunction emphysema and respiratory acidosis. 
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SUMMARIO IN INTERLINGUA 


Le Tractamento De Acidosis Respiratori Per Medio De Un Potente 
Inhibitor De Anhydrase Carbonic 


escribite efecto de dichlorphenamido, un potente inhibitor de anhydrase 
in le tractamento de 8 casos de chronic emphysema pulmonar con 
respiratori Durante un periodo de 10 dies de tractamento, occurreva 


luction del contento arterial de CO.. Etiam occurreva, concomitantemente, 
luction de pCOs, de maniera que le pH esseva stabile o tendeva a montar 
depression initial. Le saturation arterial de O. montava. In le sero le 
tia de combinar CO. descendeva e le nivello de chloruro montava. Na e 
ineva essentialmente sin alteration. Esseva notate un excretion augmen- 
Na, Kk, HCO,, e Cl in Je urina. Grados significative de melioration clinic 
notate in omne le casos. 
hlorphen umido, usate in conjunction con le acceptate methodos therapeutic, 
esser de valor in le tractamento de patientes con chronic emphysema 
nar e acidosis respiratori. 
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ASSOCIATION OF 
AND CHRONIC 


By ANANDA 


From the De parti vent of 


LYMPHATIC 


PRASAD, 


HYPOGAMMAGLOBULINEMIA 
LEUKEMIA 


Pu.D 


BremM and Morton! in 1955 reported — recognition of this factor mav_ ré 
| t 
the occurrence of hypogammaglobu in better management 
linemia in association with chroni a b 
Case Reports V.S H 
lymphatic leukemia in two _ brothers. 93915). This 8 In t 
Both gave histories of re peated intec een at the Uni ty Hospit n Jan 
tions such as bronchitis and pneumonia 22, 1958, for t i O tl 
1, 
extending over a period of approxi to 
aibt t 
mately 20 vears. Subsequently, both = 
LIS pri Cu 
I I 
were found to have chronic lymphatic — (ount at that time was 62.950 per ¢.mm 
leukemia. Although the serum proteins 90% lymphocyt Past history 1 led 
1 hit 
were determined and the hypoglobu during the p us he | shia 
cel] in ite | () 
linemia found for the first time after can 
wv elective e also cave 
the discovery of the leukemia, the : 1 108 0 
pneumonia In ] nd Phy 1¢ il 
authors believed that the hypogamma nation revealed generalized lymphadenot | 
globulinemia preceded the onset of splenomegaly pre nce of a basal cell 
leukemia. Jim and Reinhard! reported —! na behind his left ear p! y bi 
another case of hypogammaglobulin- 0 
emia associated with chronic lymphatic in the right popliteal fossa later shown 
leukemia. their patient the latter malignant melar i by biopsv. Labor 
diagnosis was established in 1950 findings included emoglobi: lu { 
; ( otal leul te count was 74 
Paper electrophoresis done for the first rhe t tal yt 
= per) ¢.mm with mature Ip 
time in 1954 first re vealed hypogamma 101.000 Radi 
globulinemia, though it is noteworthy Routine urinalysis revealed tt 
that the patient suffered from 1] ep! teinuri Bleedit lottin ind prothi 
~ } wnroteit 
sodes of pneumonia between 1950 and times were norm [he total protein 
1954 was 6.3 om Pay el troph resis re 
| | the followin ] Alby 
e have had opportunity to study pha: 0.1 gm ha. 0.7 at 
6 cases of hypogammaglobulinemia and gam lobulin 0. 
associated with chronic lymphatic normal value for yma globulin i 
niversil nesot 
leukemia. One (W.S.) also had recw laboratory ( Universi f Mi ta 
| ae: ; pital Laboratory S« es) is 1.1 gm 
rent basal cell carcinoma and malignant B ti 
melanoma. The purpose of the present — jeveal plasma cells. Ninety per cent 
communication is to report these cases cells were mature lymphocytes. N 
and to emphasize that impaired anti- blastic, — granulocy ind er ikary | 
hypoplasia wer t A serologic t 
body production may be an important 
ae a bili syphilis was negative. No agglutinins t] 
actor in the increased susceptibility demonstrable for E. typhosa, S. paraty} 
of such patients to infection and that or Brucella. Heterophile antibodies an \ 
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HY POGANMMAGLOBULINEMIA 
ibsent The patient's blood 
received Roentgen-ray treat 


] 


he bruary 26, 


carcinoma and underwent 


nalignant melanoma with 
ide dissection. The patient 
1 for follow up. At the time 
eukemia was in fair control 
it to need treatment 
HH #837449 This 65 
in was first seen in the 
in January, 1952, becauss 
iphadenopathy and sple 
lobin was 13.2 gm.4 
kocyte count was 56,500 
lymphocytes Phe patient 
clinic ind Was believed 
i] without any treatment 
1957 he developed pneu 
then has had one 
lmitted to the hospital 
with another attack of 
| examination revealed 


idenopathy hepatospl 

basilar rales. Chest 
infiltration in the 
eld posteriorly consistent 
The hemoglobin 


tal leukocyte 


value was 


count was 


with 97 lymphocytes 
was 5.5 gm.%, with 
nd globulin 2.3 gm. 


revealed albumin 3.2 
n ilpha 0.9 gm.%, beta 
globulin 0.6 
consistent with the diag 
leukemia 
Pneumococci 
Achromycin 250 

improved 
lung infiltrate 


urin ily SIS 


Sputum 
‘| he 


mg., 4 


I 
{ 


LOT 


considerably 
cleared after 
was unremark- 
After his 
typhosa, 


itive 
lutinins for I 
id Brucella 
onstrable 
hh the 
ip was A 4 


Was neg 
were sought 
The tur- 
patient's serum was 
anti-B 


zinc 


and 
|, 1958, his hemoglobin 
ie leukocytes numbered 
1 98% lymphocytes. The 
The 
to return for study and 
lobulin therapy but ‘failed 
1958, suffered 
home 


t] 
witl 
124.000 per c.mm. 


d 


pneumonia at and 


U.H.#863430). This 70- 


AND 
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year-old white man was found to have chronic 
lymphatic leukemia in 1953. At that time he 
had generalized lymphadenopathy and _ sple- 
nomegaly. His hemoglobin 17.0 gm.% 


and the total leukocyte was 21,250 


per c.mm. with 69% ly mphoc ytes. The platelets 


was 
count 


numbered 121,000 per c.mm., and the reticu- 
locvte 2.2%. A serologic test for 
Pe ripheral blood and 


count was 
syphilis was negative 
examination revealed evidence 
leukemia. The patient 
without any 
treatment. In April, 1958, the physical exami- 


nation was essentially unchanged. The total 


bone marrow 


of chronic ly mphatic 


has remained asymptomatic, 


protein was 5.9 gm.% with 4.3 ¢m.% albumin 
and 1.6 gm 
revealed: Albumin 4.4 gm.%, alpha: 0.3 gm.%, 
beta 0.5 gm.%, 


The blood group was O+. 


globulin. Paper electrophoresis 
Upha: 0.5 gm.%, and gamma 
globulin 0.4 
No serum agglutinins for typhoid and para- 
typhoid were demonstrable before and after 
with triple typhoid 
vaccine injection. Cold agglutinins and hetero- 
phile antibodies were absent. A lymph node 
biopsy was consistent with chronic lymphatic 
leukemia or small cell lymphosarcoma. Al- 
though this 
and has not required treatment, prophylactic 


stimulation re peated 


patient has been asymptomatic 


gamma_ globulin therapy was commenced. 
Currently he is receiving 10 ml. of gamma 
globulin every weeks 

CASE 4. B.B. (U.H. #894702), a 45-vyear- 


old white woman, first noticed enlarged 
lymph nodes in her neck in 1954. In 1956 
a biopsy was performed and showed chronic 
lymphatic leukemia. Bone marrow examina- 
tion was also consistent with this diagnosis. 
There was generalized lymphadenopathy and 
he patosplenom« galy. The 
12.9 gm.%, and the total leukocyte count was 
123,000 per c.mm. with 91% mature lympho- 
cytes. Platelets numbered 157,000 per ¢.mm. 
Paper electrophoresis revealed the following: 
albumin 4.6 gm.%, alpha, 0.2 alpha: 
0.6 gm.%, beta 0.8 gm.% and gamma globulin 
0.5 gm.%. Triple fungi and Mantoux skin tests 
were negative. The Schick test was positive. 


hemoglobin was 


om.%, 


Typhoid-paratyphoid agglutinins in serum 


were absent, both before and after antigenic 
The 


stimulation patient's blood group was 


O-+. The Coombs test was negative. The 
zinc turbidity reaction with the patient's 
serum was 1 unit. Chest roentgenogram 


showed hilar adenopathy. This patient has 
thus far been asymptomatic. Prophylactic 
therapy with gamma globulin is being con- 
sidered but has not yet been commenced. 
CASE 5. J.M. (U.H. #926955). This 86- 
year-old white man was recently referred to 


() 
| 
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the University Hospital for treatment of basal 
cell carcinoma. In addition there was spl 
nomegaly. The hemoglobin was 17.9 gm 

and the white blood cells numbered 19,150 
per c.mm with 18 neutrophils SO lympho 
cytes and 2 monocytes Phe platelet count 
was 96,000 per c.mm and the reticulocyte 
count was 0.8 The bone marrow biopsy 
findings were consistent with chronic lym 


phatic leukemia. The serologic test fon syphilis 


was negative Papet electrophoresis ot the 
patient s serum showed the followin values 
albumin 4.8 om alpha lpha 0.4, beta 
1.0 and imma 0.4 gm A chest roentgeno 
gram revealed possibly enlarged mediastinal 
lymph nod Che patient received Roentgen 
ray treatment for basal cell carcinoma and w 
requested to return for further observation 
However he has failed to retun 

CASE 6. U.H. #911395 60-vear 
ld white in. was admitted to the Universits 
Hospital on April 7, 1957. Chronic lymphati 
leukemia had been diagnosed 5 vear priot 
ind he had received nitroget 
mustard in the interval. On admission he had 
hoarseness petechiae generalized ly phaden 
ypathy Nnassive hepatospleno ily inkl 
lema | few basilar rales bilate lv. 
hemoglol vas 5.0 gm leukoevte totall 
176.000 per nim. with LOO ly phocvt 
Phe platelets numbered 74,000 per c.mm Phe 


serum iron was 55 mg. per LOO ml. A roent 


enor! ipl ic examination of the chest reve r 


widening of mediastinum with a number of 
large lobulated masses in hilar regions as well 
as behind the left ventricle. Infiltration of tl 

left mid lun field wa noted He received 
Roentgen-ray therapy to spleen SOO ind 
neck region 6001 followin which — the 
platelets decre ised to 15,000 pel Cc. ind 
treatment was discontinued. He was started 


on Meticorten 5 mg. 4 times a day. In July 
1957, a roentgenographi study of the spine 
showed compression fractures of first and 
fourth lumbar vertebrae. In December, 1957 


serum protein determination { paper electro 


phoresis howed: Total protein 6.2. gm 

albumin 4.6 gm alpha 0.2 gm alpha 
0.4 gm beta 0.7 gm.%, and gamma globulin 
0.2 gm.‘ \ lymph node biopsy was consis 


tent with a malignant lymphoblastoma Bone 
marrow examination revealed thrombocyto 
penia mee? ik iryocytopenia, normochromik nor 
mocytic anemia, marked lymphocytosis and 
ibsence of pl isma cells. It was consistent with 
the diagnosis of chronic lymphatic leukemia 
Serum cold agglutinins and heterophile anti 


bodies were absent. The blood group was 


B negative. Typhoid and paratyphoid agglu 


tinins were absent before and after antigenic f} 
stimulation. Skin tests for tripl fungi and the - 
Mantoux test were 1 t The serum zin 
turbidity reaction w > units. Routine uri lit 
nalysis was unremarkabl The blood urea tit 
nitrogen was 19 m per LOO ml. More re rT 
cently January to Api LOSS the hemo 
lobin has ranged fre 11.5 to 12.2 gm 
the leukocyte count { » 45.600 to 279.000 ke 
per with { lympl il 
tha platelet trom OOO to 156,000 pe is 
un. He is bein tained on Meticort 
lS m daily Pro} tic gama lobuli 
therapy has been 
pat 
Discussion. The association of hypo vA 
vammaglobulinemia with chronic lwm ip 
phatic leukemia ppears to be rather nf 
common Similar observation have a 
been reported b Wall, Sun an th; 
Picklow® and Olmer \Nlongin an in 
\lartin' Wall, Sun and Picklow® re ine 
ported a case in which there was hypo nh 
cammaglobulinemia t least 
betore the diagnosi lymphosarcom 
was mack pat ent had. re peat tie 
infections tor at least S vear prior ft to 
ny manifestations of lymphosarcom 
The report of Brem and Morton! al thy 
suggests that hypo mmaglobulinemi 
have preceded the onset of lym 
phatic leukemia. Study of thi present Du 
material does not permit: any conch re 
sion on. this point The fact that thr 
many cases were observed within r 
short period of time, definitely ind fay 
cates a fundamental relationship he 


tween the 2 conditions. These cast 
are different from the syndrome w 
have previously described’ that 
primary acquired hypogammaglobuli 
emia with splenome; ily and hype 
splenism without evidence of leukem 
In these cases there was only reticul 
cell hyperplasia, nonmalignant in chi 
acter. It is recognized. of course, that 
hypogammaglobulinemia occurs in 
sociation with other conditions ( Firk 
and Blackburn® ). Lambie, Burrows ai 
Sommers” observed it in a case of 1 
fractory anemia and thymoma: and 
have recently studied a case of 1 


Prasad HYPOGAMMAGLOBULINEMIA 


fractory inemia without evidence of 


neoplasm with 


hypogammaglobu 
and no antibody 


typhosa before or after 


linemia of 0.6 gm.% 
titer tor 
ntigenic stimulation 

Patients with chronic lymphatic leu 
KeMMa are susceptible to infection and 
from. the well 
s that of others, it is likely that hypo 


unmavglobulinemia IS 


present experience, as 


often an im 


portant contributing factor. Although 
aper electrophoresis is a simple and 
tluable method, the results are only 
pproximate and, of course, give no 
nformation as to the quality of the 
unma globulin. It is well established 
that there may be marked increase of 
ibnormal gamma globulin quite 
ethcient iuntibody, as in multiple 
iweloma Zinneman and Hall'®), 
Firkin and Blackburn’ have empha 
ed the desirability of studying pa 


nts with hvypogammaglobulinemia as 


Glutinin titers, and other 


before atte! 


timulation. Case 2 in the present SeTICS 
d 


scrum 


itibodies and antigenic 


gamma globulin concentration 


0.6 om by pape electrophoresis 


t no evidence of antibody formation 


d died of recurrent pneumonia, \l- 


oup have had little or no trouble thus 


SOTLM 


of the patients in the 


r, one can inticipate difficulty sooner 
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patients should receive gamma globulin 
at least at the outset of any episode ot 
infection. Whether or not it should be 
given prophylactically has not been 
determined, although this appears to 
Dolowitz et al.* have 


reported an increase in the level of 


be reasonable. 


gamma globulin following steroid ther- 
apy in some patients with hypogamma- 
globulinemia. They postulate that in 
ade- 
quately revealed normally and that the 
lvmphopenic effect of the steroids 
liberates a sufficient quantity of anti- 


such cases antibodies are not 


body to show a rise in the blood level 
of gamma globulin. Thus there might 
be a beneficial effect of steroid therapy 
in patients who have chronic lymphatic 
leukemia associated with hypogamma- 
globulinemia, though this has not been 
proven. 

Summary. Hypogammaglobulinemia 
is frequently associated with chronic 
lymphatic leukemia. Six cases were 
observed within a relatively short pe- 
riod, It is suggested that these patients 
should be studied in this respect since 
knowledge of hypogammaglobulinemia 
may improve the general management. 
One patient with the rare combination 
of recurrent multiple basal cell carci- 
noma, chronic 
lvmphatic leukemia and hypogamma- 


malignant melanoma, 


later, and it is believed that such globulinemia, is described. 
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MULTIPLE KERATOACANTHOMA 
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PROFESSOR OI! 
UNIVERSITY 


DERMATOLOGY, 
PENNSYLVANIA SCHOOL 


MEDICINI 


AND 


HERMAN 
PROFESSOR 


UNIVERSITY OF PENNSYLVANIA 


the Departments of Dermatology, | 


Graduate School of Medicin 


KERATOACANTHOMA is a benign, ordi- 
narily self-healing tumor of the skin, 
with histopathologic features indistin 
from those of invasive 
cell The 


has also been described under the terms 


guishable 


squamous tumor 


carcmMoma 


of multiple 


self-healing epitheliomata 


Dunn and Ferguson-Smith!'’, Fergu- 
son-Smith and tumor-like kera- 
toses of Poth?*. It is by no means an 


uncommon lesion. In spite of the nu- 
merous reports on this tumor in recent 
vears, it is frequently not differentiated 
cell 


the resultant application of surgical or 


from squamous carcinoma, with 
radiologic therapy which may be un- 
necessarily drastic and mutilating. On 
the other hand, there will be instances 
in which both the clinical and labora- 
tory data are uncertain and indecisive, 
leaving the phy sician with no alterna- 
tive but to proceed with treatment as 
if the lesion were an invasive and po- 
tentially 


The essential characteristic features 


metastasizing carcinoma. 


of keratoacanthoma are as follows: 1) 
The lesion arises rapidly over a period 
of a few weeks, usually on exposed 
surfaces of the body. A history of re- 
cent overexposure to sunlight is fre- 
quently obtainable, and the lesions are 
seen most frequently during the sum- 

°*Seen through the 
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niversity of 


courtesy of John W. Hurst, M.D., 


BEERMAN, M.D. 
DERMATOLOGY 


GRADUATE SCHOOL OF MEDICINI 
Pennsylvania School of Medicine and 
Philadelphia Penn | nla 
mer months. 2) The characteristic lk 


sion of keratoacanthoma is a papule Ol 


nodule in which there is a well-defined 


central crater containing keratinous 


tissue. There is superficial resem 
blance to the le s1on of mollusc um con 
Histologically, the 


shows complete differentiation of the 


tagiosum. 3 tumo! 
hypertrophic squamous cell elements 

rhe purpose of this report is to re 
emphasize this entity, and to report a 
patient who apparently had been de 
veloping lesions of this type for 35 
vears, and who was recently observed 
with multiple lesions which were un 


usually invasive and painful 


Case Report. H.D.S 56-year-old white 


boiler maker was first seen by the 
September, 1957. He gave a history of vet 


rucous growths which had 


vuthors in 


been pre sent on 


the dorsal aspect of each hand for about 35 
vears. In 1953, some of these lesions became 
rather pruritic, and increased in size. Several 
lesions on the dorsum of the right hand wer: 
excised, and a skin graft applied In 1956 
the patient developed 1 shower of “warts 
on his hands, anterior aspect of the chest 
and both thighs. These were successfully 
treated by simpl removal, principally by 
electrocoagulation and curettags In August 
1956, a lesion on the left hand was treate 
by electrocoagulation and ionizing radiatior 


therapy. This lesion promptly recurred, wa 


regarded as carcinoma clinically, and wi 


Altoona. Pa 


— 

| 
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1.—4 October 1957. Verrucous plaque on left wrist. Histopathologic diagnosis: 
seborrheic keratosis 


3 January 1958. Progression to painful raised inflamed tumor, with extension around 


nderlying tendons. Differentiation between keratoacanthoma and squamous cell carcinoma 


could not be made with certainty. Excision and skin graft done. 


le 
| 
rust 
te 
itior 
wa 
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widely excised and a split thickness graft ap 
plied. The pathologist who examined the 
specimen felt that it was a verruca with 
marked epithelial hyperplasia, rather than 
cancer. Several other recurrences at or near 
the site of this lesion were removed surgically 
or treated by ionizing radiation. The patho- 
logic diagnoses on these lesions varied trom 
verrucae to seborrheic keratosis, but none was 


regarded as Cancer, 


as being a low-grad epithelioma with fea 


tures of keratoacanthoma. On the other hand 
the surgical pathologist interpreted the same 
specimen as being squamous cell carcinoma 
The patient was referred to the Department 
of Surgery for further treatment. At that time 
the lesion was seen as a yellowish, hard, 
moderately fixed, painful nodule measuring 
approximate ly 3 x 1.5 cm. A dee p surgical 


biopsy from the lesion was again diagnosed 


Fig. 3—Laboratory of Surgical Pathology, Hospital of the University of Pennsylvania # A44879 
10 January 1958. Excision material. Showing various aspects of lesion in luding the deep 
infection and the prickle cell-like proliferation, actually with configuration of keratoacanthoma 


In September, 1957, a pruritic, nodular le- 
sion with some surrounding erythema, devel- 
oped on the dorsal aspect of ‘the left wrist 
We were asked to see the patient in consulta- 
tion because of this (Fig. 1). A biopsy from 
the border of the lesion showed features of 
seborrheic keratosis. No treatment other than 
simple local applications to control the pru- 
ritus was advised. 

The patient was again seen on January 3, 
1958, because of a rapid increase ir the size 
of the lesion, and the development of pain 
and tenderness (Fig. 2). A biopsy from this 
lesion was interpreted by one of us (H.B.) 


by the general pathologist as squamous cell 
carcinoma, but one of us (H.B.) considered 
it again to be a low-grade epithelioma with 
features of keratoacanthoma. The advisability 
of amputation was considered 

On January 10, 1958, Dr. Henry P. Royster 
of the surgical staff excised the lesion deeply 
It had extended to the wrist capsule and 
around the tendons, and the operative 
moval was difficult and tedious. There was 
considerable inflammatory reaction. A_ skin 
graft was applied. At the time of operation 
an enlarged lymph node was removed from 
the left axilla; this showed no tumor. The 


e- 


] 


eral 
excl 
mou 
Phe 


195! 


5 
) 
{ 


the wrist was re ported by the gen- 
pathologist as having been adequately 
histologic diagnosis of squa- 


cell carcinoma was reported (Fig. 3). 
patient was discharged on January 25, 
The patient returned on March 3, 1958, be- 
of multiple recurrences of small tumors 


the skin graft, pring ipally on 
perl] her 4 Many of these lesions 
ypica f keratoacanthoma clinically, 
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pathologic features, correspond to the 
tumor originally described by Fergu- 
son-Smith as “multiple primary self- 
healing epithelioma.” The prolonged 
course of the disease, with spontaneous 
involution of some lesions, and of re- 
currences, occasionally in the form of 
a crop of lesions, stamps it as benign, 
pathologic findings to the contrary. The 


{ > March 1958. Recurrence of typical early lesions of keratoacanthoma in and 
around lower portion of skin graft. 


the nodules had a keratin-filled crater 

t. The clinical appearance was 

ly suggestive of “seeding” of an infec- 
is is seen in warts. Histologic study of 
he lesions, with serial sectioning, 
the architecture of a low-grade 
ous cell carcinoma, with features of 
icanthoma (Figs. 5, 6, 7). It was con- 
that the entire picture, clinical and 
pathological, was that of keratoacan- 
The patient was referred back to his 


cian, and the removal of individual 
has since been accomplished satisfac- 
by electrocoagulation and curettage. 


discussion. The lesions in this pa- 
appearance, course and histo- 


particular lesion for which we treated 
the patient was unusually invasive in- 
to the subcutaneous tissues and under- 
lying tendons, and very painful. 

This type of lesion has received de- 
tailed discussion in numerous papers, 
especially those of Epstein, Biskind and 
Pollack", Ereaux and Schopflocher’’, 
Binkley and Johnson‘, and Rook and 
Moffatt**. The cause of this peculiar 
tumor pattern is not known, although 
there is a strong suggestion that over- 
exposure to sunlight is at least a con- 
tributing factor. In our patient, there 
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— 
Fig. 5 
I 
~ 
Fig. 6 


1 partment ot De rmatology, 


exposure to heat, and repeated minor 
trauma to the hands and forearms. The 
occurrence of individual lesions, at 
times in showers, was strongly sug- 
gestive of some type of infectious 
viral?) disease. There was clear indi- 


ation in our oatiens that many of the 
lesions of keratoacanthoma were pre- 
ceded by lesions which were indistin- 
common verrucae or 
keratoses; others, however, 
irose rapidly on normal skin or scar 


suishable from 


borrheic 


tissue. 


Epstein, Biskind and Pollack"! sum- 
marized the essence of the problem of 


Pillsbury and Beerm: 


Fig. 


Serial sections (with selections of slides 


6 

Lesion 1 ed from donor site. 

Note variation in picture from outer edge 
helioma-lik 

This ilh ites the value of bisection of the 

tain the characteristic histologic picture of ke 
Was history ot unusual occupational 
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Hospital of the University of Pennsylvania 


7, 19). 


keratosis-like) to prickle cell epi- 


( seborrheic 


specimen and sectioning the center faces to 


rratoacanthoma 


histologic diagnosis of keratoacanthoma 
in the following statement: “Histologic 
examination of a single lesion without 
knowledge of the clinical picture com- 
monly poses a problem in differential 
diagnosis. The degree of pseudo- 
epitheliomatous hyperplasia and_ the 
modified papillary formation of the 
epithelium in the depths of the crater 
often resemble so-called low-grade 
cornifying epidermoid carcinoma. At 
these points the changes in epithelial 
cells are almost impossible to distin- 
guish from true, early invasive carci- 
noma. However, it is rare to find 

degree of pleomorphism and mitotic 
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activity characteristic of neoplasia. 
When tissue from several excisions is 
examined, the uniformity and the basic 
pattern becomes apparent and distinc- 
tion between pseudoepitheliomatous 
hyperplasia and early neoplasia can 
be made 

That this is not alwavs the case is 
indicated by the further statement that, 
although the differentiation from neo- 
plasia is duplicated and confirmed in 
the lesions of their case, “there is still 
some zone olf proliferating epithelium 
where, after examination, one is left 
with the impression that the distinction 
between pseudoepitheliomatous hyper- 
plasia and neoplasia may not always be 
clear-cut.” Bowman and state 
categorically, on the basis of their own 
experience and that of others (Four- 
acres and Whittick'’, Marshall and 
Findlay*’), that the “histologic differ- 
entiation between  keratoacanthoma 
and so-called self-healing squamous 
cell epithelioma of the skin, may be 
difficult if not impossible. Just as diffi- 
cult is the more important difterentia- 
tion trom true progressive carcinoma. 
\ biopsy specimen of almost all these 
lesions will appear as a keratinizing epi- 
dermoid carcinoma. Histologic Grade 
I Brode rs 

McNulty and Sommers”! consider 
keratoacanthoma to be a surgical path- 
ological entity. They present a detailed 
differential in Table 2. 
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It will be noted that their criteria of 
distinguishing keratoacanthoma and 
epidermoid carcinoma are based prin- 
cipally on an absence of the more re 
liable signs of invasion and anaplasia 
characteristic of true cancer. 

The literature is replete with well 
illustrated descriptions of the so-called 
characteristic histologic features of var 
lous types of keratoacanthoma Bow- 
man and Pinkus*®, deMoragas, Mont- 
gomery and MecDonald*, Dunn and 
Ferguson-Smith'’, Ereaux, Schopflocher 
and Fournier!- Ferguson-Smith! 
Flegel’®, Flielgelman and Loveman" 
Fouracres and Whittick'?, Hamper! and 
Kalkoff'S, Rook and Whimster**, Som- 
merville and Milne**). In a study de- 
voted largely to the histopathologic 
criteria for diagnosis Skirpan and 
Haserick> point out that “the lesion is 
characterized histopathologically by 1] 
projection above the plane of the ad- 
joining epidermis; 2) hyperkeratosis of 
the adjoining epidermis; 3) a central 
crater with over-lapping edges in some 
instances: 4 pseudoepitheliomatous 
hyperplasia marginally and acanthotic 
squamous-cell-like nests centrally; and 
5) a slight-to-moderate chronic inflam- 
matory reaction in the surrounding 
corium. In addition, the squamous-cell 
nests contain prominent intracellulat 


bridges, central keratinization, little 


central necrosis, and a few mitotic 


figures.. They also found that the 


TABLE |] DIFFERENT POINTS OF KERATOACANTHOMA AND TRUE MALIGNANT 
SKIN LESIONS® 


Keratoacanthoma 


May resemble molluscum contagiosum 


Rapid growth 
Large keratin plug in crater 
Extremely friable surface 
Exocytosis 

Basal-cell layer intact 

Overhanging of normal epithelium 


*From “Keratoacanthoma (Molluscum Sebaceum 


Herman: A.M.A. Arch. Path., 60, 19, 1955. 


Squamous-Cell Carcinoma 
| sually does not resemble molluscum 
contagiosum 
Generally slower growth 
\ single large plug generally absent 
Variable friability 
Lack of exocytosis 
Basal-cell layer not intact 
Often absence of overhanging « pithelium 


Bowman, Harold E., and Pinkus, 
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pe riodic-acid-Schiff stain, the cells of 
the stratum granulosum and the squa- 
mous-cell nests contained prominent, 
periodi-acid-Schift 


These 


cytoplasmic posi- 
were lacking in 
most of the squamous-cell nests in overt 
carcinomas.t The most significant dif- 
ferential between 


thoma ind 


tive @1 inules. 


points keratoacan- 


squamous-cell carcinoma 
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are sloughing of the keratin, atrophy, 
and appearance of giant cells. Even- 
tual healing may be complete. 

Ferguson-Smith* stated 
that all 10 lesions from a patient and 
one brother showed active 
squamous-ce ‘ll epithelioma. They noted 
‘It may be stated categorically that the 
tumors in the 


Currie and 


from. his 


active stage are struc- 


ure turally squamous-cell carcinomata of 
ABLI COMPARISON OF PATHOLOGIC FEATURES OF KERATOACANTHOMA 
AND EPIDERMOID CARCINOMA® 
Keratoacanthoma I pide rmoid Carcinoma 
Siz Large | sually small 
SI Crateriform Irregular 
( ( Yellow-tan Gray 
( te Pulpy-moist Hard-dense 
1-basal 
i palisa | 
lost Characteristic Uncommon 
I the rowths Cohesive, rounded masses Lack cohesion, pointed 
Anaplasia Absent Present 
\| | t Outnumber normal Less common 
| nd re | degeneration Characteristic Absent 
Common, compress nuclei Absent 
cell Absent Locally absent 
flammatory infiltrat 
e] ithe] Marked Scanty 
Around epithelium Heavy Irregular 
indle cell liferation Occasional Infrequent 
brillar d ition of 
Characteristic Infrequent 
FY Ke vcanthoma as a Surgical Pathologic Entity.” McNulty, John R., and Sommers, 
Sheldon C.: Surg Gynec and Obstet., 104, 663, 1957. 
\) The central crater and verru- the skin, which satisfy the accepted 
ciform appearance. histological criteria of malignancy, al- 


B) The superficial resemblance to 
molluscum contagiosum. 

C) The completely differentiated 
appearance of the hype rtrophic 
squamous-ce elements. 

\n important item in the interpre- 
tion of the findings is the 
e of the {s the process ap- 
aches spontaneous resolution, there 


histologic 


lesion. 


thelioma 


beit of low grade. These growths, 
though active, are well differentiated. 
Invasion is by infiltrating columns, 
most of which are continuous with the 
surface epithelium. Keratinization is 
prominent. Prickle cells are numerous 
and palisading of the periphery of the 
groups of infiltrating cells is often 
marked. Mitoses are few. Invasion of 


nnection Winer (discussion of Binkley-Johnson’s paper) suggests that the uptake 
phosphorus may be of help in differentiation of keratoacanthoma from prickle cell 
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lymphatic channels is exceptional and 
has not been previously recorded in 
this disease. There is a tendency to 
latent rather than deep infiltration and 
with few exceptions invasion does 
not extend much beyond the roots of 
the hair follicles and sweat glands. 
These features are not, of course, pe- 
culiar to this type lesion; any or all of 
them may be seen in the familiar single 
highly-difterentiated squamous cell car- 


cinomata 


In the literature ( Binkley and 
lohnsont, Bowman and Pinkus®) a 
feature considered characteristic of 


keratoacanthoma is the marginal but- 
tress formation. This results from the 
fact that invasive epithelium under- 
grows the normal epidermis and pars 
papillaris of the surrounding © skin, 
which, in turn, overhangs the central 
crater. This feature, however, may be 
found as well in epidermoid car inomas 
of varving degrees of malignancy and 
appears dependent solely on the gross 
type of growth of the individual lesion. 
While it is apparently a constant factor 
in keratoacanthoma, it can be recog- 
nized only in favorable sections through 
the center of the tumor, but not in 
tangential sections or in small biopsy 
sections of a large lesion. One fact is 
certain, and that is a suspected kera- 
toacanthoma never goes beyond the 
state of Grade | prickle cell carcinoma 
in appearance, in contrast to the clini 
cal history of rapid development over 
cl weeks 

Brown and Fryer object to the term 
“self-healing epidermoid carcinoma” 
since in no case reported did the pa- 
tient recover from his disease, only in- 
dividual lesions recovered. They be- 
lieve we are left with the situation that 
1) if lesions that appear to be carci- 
nomas heal themselves, even though 
confirmed by pathologists, they prob- 
ably are not carcinomas and the micro- 
scopic findings are not infallible: 2) 
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whether the lesions are carcinomas or 
not, the tendency continues and ap- 
parently becomes worse so that the 
lesions eventually seem to resemble 
carcinomas more closely and finally 
overcome the healing tendency; 3) 
so far, in no case of self-healing carci 
noma reported has the patient been 
found to be permanently free of the 
tendency without further evidence of 
the disease if followed over a period 
of years. They, too presented a pa 
tient who had multiple growths on 2 
split-graft donor sites, which _histo- 
logically were epidermoid carcinomas. 
Eighteen lesions healed with no re 
currence in 6 years 

Another complicating factor in the 
histologic diagnosis is that a number of 
patients with so-called keratoacan 
thoma have developed true carcinoma 

Anderson’, Bear Belisario and 
Linn®, Charteris‘, Zoon, Jansen and 
von Baak?* 

From this sampling of the widely 
prevalent uncertainty in the minds of 
many pathologists as to the existence 
of really reliable histopathologic criteria 
for the diagnosis of keratoacanthoma 
(multiple self-healing epitheliomata 
the dictum of Levy, Cahn, Shaffer and 
Beerman?® holds: “It is, therefore, nec 
essary to correlate the clinical with th 
histopathologic features.” Since the 
clinician must respect the opinion of 
the histopathologist and is in duty 
bound, when the diagnosis is mad 
histologically, to do something defini 
tive, decision as to whether the treat 
ment should be conservative or drasti 
poses a, difficult decision. 

Summary. lL. 
who, over a period of many years, ha: 
developed lesions of the skin whic 


\ patient is reporte: 


were variously diagnosed as ordinat 
verrucae, seborrheic keratoses, an 
squamous cell carcinomas. In the mo 
recent episode, a lesion on the wri 


was observed to progress from a vi 


the 
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ent 
non 


erat 
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rucous plaque to a fungating painful 
tumor which invaded the underlying 
and which was 
surgically excised with considerable dif- 
ficulty. Following operation, multiple 


recurrences of lesions typical of kerato- 


subcutaneous tissues, 


icanthoma were noted in and around 
the skin graft 


) 
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of the tumor and its histopathologic 
characteristics. There remains, how- 
ever, a residuum of cases in which ab- 
solute and positive differentiation is 
impossible. 

3. It is impossible to distinguish kera- 
toacanthoma 


from Grade I squamous 


cell carcinoma histopathologically, par- 


entiation of 


In a majority of cases, the differ- ticularly if only a portion of the lesion 


keratoacanthoma is examined. This is a problem of 


cell 


benign 
malig 


nant squamous carci- pressing practical significance which 
noma can be made by careful consid- deserves increasing attention from ex- 
eration, jointly, of the clinical course perimental pathologists. 
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SUMMARIO IN INTERLINGUA 


Kerato-Acanthoma Multiple 


Es reportate le caso de un patiente qui, in le curso de multe annos, habeva 
‘veloppate lesiones cutanee, variemente diagnosticate como verrucas ordinari, 


atoses seborrheic, e carcinomas a cellulas squamose. Al occasion del plus 
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recente episodio, il esseva observate que un lesion al carpo progredeva ab le 
configuration de un placa verrucose in un tumor dolorose que manifestava 
fungation, invadeva le subjacente histos subcutanee, e esseva excidite chirurgica- 
mente con considerabile difficultates. Post le operation, multiple recurrentias 
de lesiones typic de kerato-acanthoma esseva notate in le graffo cutanee e 
vicin a illo. 

2. In le majoritate del casos, le differentiation inter benigne kerato-acanthoma 
e maligne carcinoma a cellulas squamose pote esser effectuate per le meticulose 
e simultanee consideration del curso clinic del tumor e de su characteristicas 
histopathologic. Remane, nonobstante, un residuo de casos in que le absolute 
e positive differentiation es impossibile. 

3. Il es impossibile distinguer kerato-acanthoma ab carcinoma a cellulas 
squamose de Grado | per medios histopathologic, specialmente si solmente 
un portion del lesion es examinate. Isto es un problema de urgante signification 
practic que merita le augmentate attention del pathologos experimental. 


SUMMARIO IN INTERLINGUA 
See page 567 for original arti le 
Post-Dialytic Balancia Acido-Base In Patientes Con Uremia Chronic 


Le alterationes del balancia de acido e base durante e post hemodialvs 
esseva studiate in 5 patientes uremic. Omne le patientes exhibiva initialmente 
acidosis metabolic con un reducite concentration de base tampon. Isto retornava 
verso le norma in le curso del dialvse, primarimente a causa de un augmento in 
le fraction de bicarbonato. Ist immediate alterationes chimic non esseva corre 
lationate con le retardo in le declaration del melioration clinic. -Tamen, le 3 
patiente Ss qui manteneva lor meliorate stato del balancia acido-base durante un 
periodo post le dialyse manteneva etiam lor melioration clinic, durante que lk 
2 patientes qui manifestava un rapide re-apparition de lor acidosis metabolic 
manifestava etiam un rapide deterioration clinic. 


SUMMARIO IN INTERLINGUA 
see page 610 for original article 
Le Association De Hypogammaglobulinemia Con Chronic Leucemia Lymphatic 


Hypogammaglobulinemia occurre frequentemente in association con chroni 
leucemia lymphatic. Sex tal casos esseva observate in le curso de un relative 
mente breve intervallo de tempore. Es urgite que patientes del genere sul 
discussion es studiate in iste respecto, proque le cognoscentia de hypogamma 
globulinemia pote meliorar @ tractamento in general. Es describite un patient 
con le combination rar de recurrente carcinoma multiple a cellulas basal, mel 


anoma maligne, chronic leucemia lymphatic, e hypogammaglobulinemia. 
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\r present there are two substances 
vailable commercially for the treat- 
rent of diabetes mellitus. One of these 
the insulin group, the other the sul- 
nvylureas. Both are being used exten- 
vely here and abroad, and since data 
connection with their use are accum- 
iting rapidly as evidenced by the 
rion of papers appearing in the litera- 
re, it was thought that a brief resumé 
da critique ol them would be timely 
| helpful. It is the purpose of this 
view, therefore, to discuss the various 
ulins now available for the treat- 
nt of diabetes, as well as bring up- 
date our knowledge of the practical 
plication of the sulfanylureas. 
NSULIN. This is a protein hormone 
lated from the beta cells of the pan- 
is. The mixtures of beef and pork 
creas are the sources from which 


insulin is prepared. There is also a 
“special” insulin made from beef pan- 
creas only. The finished product is 
marketed in 10 ml. vials as U 40 and U 
80, that is 40 or 80 units per ml. Higher 
concentrations can be prepared. Insulin 
was crystallized by Abel', and 1 mg. of 
the cry stals has a potency of 24 units. 
All insulins contain small quantities of 
zinc. The active principle lies in the 
insulin molecule whose speed of action 
and duration of effect are governed by 
the addition of a simple protein, a buf- 
fer, and the adjustment of the pH. To 
the physician there are available com- 
mercially the following types for thera- 
peutic use: 


1) Unmodified Insulin (plain, regu- 
lar), fast acting. 

2) Zine Insulin Crystals (crystalline 
insulin ), fast acting. 
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3) Protamine Zinc Insulin, slow act- 
ing 

4) NPH Insulin (Isophane), inter- 
mediary. 

>) Globin Insulin, intermediary 

6) The Lente Insulins: 
a) Semi-Lente, fast acting. 
b) Lente, intermediary. 
c) Ultra-Lente, slow acting, 

Che plain and crystalline insulins are 


clear colorless liquids whose pH is 2.5 


to 3.5. They contain up to 0.4 mg. of 
zinc per 100 units and no buffers. Both 
are rapidly absorbed, show a hypo 
slycemic effect within one hour, reach 
their maximum activity at 3 to 4 hours 
and then their activity decreases though 
the total duration of effect mav last 
up to S hours. These insulins are quite 
stable at room temperature, but re 

trigeration is advisable when a large 
supply IS On hand. 

Protamine Zine Insulin, a product 
introduced by Hagedorn and his asso 
ciates!’, is a mixture of insulin with 1.0 
to 1.5 mg. of protamine, a simple pro- 
tein, and up to 0.25 mg. of zinc per 
100 units. It is also buffered with 
Na2HPQO, and its pH lies between 7.1 
and 7.4. It has the appearance of a 
lactescent liquid which on standing, 
separates out as a fluffy white precipi- 
tate and a clear supernatant fluid. The 
activity lies in the precipitate and to 
obtain smooth activity, the particles 
must be distributed uniformly. This is 
done by gentle shaking of the bottle. 
When injected subcutaneously, a sup- 
ply depot is formed from which the 
insulin is slowly liberated by the body 
fluids. The action begins in about 4 
hours, reaches a peak in 10 to 24 hours 
with a residual activity continuing up 
to the second day. Because of this ex- 
tremely slow effect, protamine zinc in- 
sulin was used with crystalline insulin 
as a mixture in various proportions, 
with the hope of obtaining a prepara- 
tion whose activity would lie between 
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the two extremes. After various trials 
it was found that a 2:1 mixture of 
crystalline and protamine zinc insulin 
produced the most practical and 
smoothest effect in the majority of pa 
tients. In exceptional cases where the 
physician was dissatisfied with the re 
sults he could alter the proportions un 
til diabetic control, according to his 
standards, was achieved. The action of 
a Regular (two) and PZI (one) mix 
ture, begins about 2 hours after admin 
istration, reaches its peak between § 
to 10 hours and though its activity 
dwindles its effectiveness may remain 
tor 24 or more hours 

One of the most popular insulins is 
NPH or isophane insulin. This also has 
the appearance of a milky liquid. It 
contains 39 to 55 mg. of protamine 
and up to 0.4 mg. of zing per 100 units 
It is buffered with NasHPO, and its 
pH is 7.1 to 7.4. Its time of action pat 
allels that of 2:1 regular, protamine 
zinc insulin mixture and its time of 
ettectiveness is best suited for the re 
quirements of the larger group of 
diabetic patients. It requires no mixing 
and, therefore, has the advantage of 
simplicity. Because it too contains the 
active material in the finely divided 
precipitate the vial must be agitated 
gently as with protamine zinc insulin 
prior to use. 

Globin Insulin is also used widely 
and its time of effectiveness is about 
the same as that of NPH insulin begin 
ning in about 2 hours after injection 
reaching a peak between 8 and 12 hours 
and then its activity dwindles. It is 
clear fluid with a pale yellowish tint 
[t is a mixture of purified globin (from 
beef hemoglobin) and crystalline in 
sulin. There are 3.8 mg. of globin and 
0.30 mg. of zinc to every 100 units. It 
also contains 1.5% glycerine, no buffer 
and its pH is 3.6. After administration 
the insulin is partially precipitated 
from which it is slowly liberated by th 
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tissue fluids. Thus its action is 


pro- 
longed 

The Lente This is a small 
rroup of insulins with a range of ac- 
tivity from that of insulin to 
longer than protamine zinc insulin, de- 
pending upon the physical properties 
of the precipitate 


Insulins. 


regular 


produced, amorphous 


r crystalline. The remarkable major 
difference between this group and 
ther insulins is that they do not con- 
tain a retarding protein. They were 


Hallas-Moller and_ his 
that small 
zinc (0.5 to 2 mg. per 


leveloped by 


issociates who found 


quantities yf 


1000 units ) added to ervstalline insulin. 


resulted in a slowly soluble complex 
t the blood pH also noted that 
intities of up to 18 per 


1000 units did not retard the 


They 


action of 


the suspension more appreciably than 
the smaller doses ot zinc. All of the 3 
nsulins developed by these investi- 


itors contain up to 0.25 mg. of zinc 
er 100 units and a sodium acetate 
uffer. In the presence of this buffer, 
he zine, and the insulin, two physical 


rms of insulin zine suspensions have 


sulted each with its own time of ac- 
m. The third is a mixture of the two. 
hus there is the semi-lente which is 
n amorphous precipitate at the blood 
H. When a suspension of this is in- 


ted it is absorbed readily and has a 
chtly longer action than regular in- 
lin. With the pH adjusted in the 


of 4.8 to 5.7 (Peck et al."®) -crvs- 
of insulin zine are obtained. They 
quite insoluble and have a pro- 


iged action comparable to protamine 


This has been called ultra- 
ture of 70% of ultra-lente 
10% semi-lente vields a preparation 


insulin 
ite \ my 


lich has a curve of activity compar- 


le to NPH and Globin insulin. This 
illed Lente insulin. 
SES OF INSULIN. To treat practically 


of the facets of diabetes, the he althy 


| the sick. one needs only two types 
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fast-acting for all 
emergencies and the intermediary for 
the healthy ambulatory diabetic. Reg- 
ular or crystalline insulin is available 
for the former, while NPH, Globin or 
Lente for the latter. In this country 
NPH Globin are the every- -day 
insulins for the greatest number of dia- 
patients. two and Lente 
are practically interchangeable unit for 
unit. As a matter of however, 
the physician usually selects one, and 
more or less, develops the habit of 
prescribing it. 


of insulin: the 


and 
betic These 


routine, 


ketosis 
surgical pa- 
infections must be treated 


The emergencies, such as 
with 
tients and 
with the most rapidly acting insulin, 
regular. These 
insulins that 


acidosis, coma, 


namely, ervstalline or 


only 


tvpes are the can 
be used intravenously. They can be 
given directly into the vein or they can 
be introduced into the infusion ma- 
terial whenever the circumstances call 
for hydration by such means. This 
does not imply, however that the "v 


should be given by vein in all emergen- 
cies. Their effectivene Ss iS 
ole n given hypode rmically, 


matter of convenience 


excellent 
but as a 
at times the in- 
may be desirable. 

none of the intermediary 


travenous route 

By contrast, 
and slow-acting insulin can be given 
by vein. 

“COMPLI ATIONS. Hypoglycemic reac- 
tion. This is the most common compli- 
cation observed in insulin-treated dia- 
betics. It is caused by insulin 
overdosage, or insufficient food intake, 
or physical exercise with the customary 
dosage, or any combination of these. 
The patients learn to recognize the 
symptoms which represent disturbances 
of the sympathetic nervous system and 
are characterized by hunger, sweats, 
tremors, and he 
They can be relieved rapidly and < 
bout of aborted 
taking some fruit juices at once and 


any 


nervousness 


unconsciousness 


The 


American Journal of thi 


thereafter. Should 
the premonitory symptoms go untreated 


food immediately 


unconsciousness may ensue and require 
glucose intravenously for recovery. 
With the 


premonitory symptoms are quite defi 


fast-acting insulins, the 
nite and the patient can recognize and 
treat them 
occurring when the slow acting insulins 
subtle in and the 
warning signs can be lacking entirely, 


The hypoglycemic phase 


are used is onset 
and even if present they may be so 
mild that they are overlooked by the 
patient. To avoid hypoglycemic coma 
in patients taking slow-acting insulins 
a glycosuria is desirable at all times. 
However, if the phy sician wishes chem- 
ical control, the patient should be in 
structed to take 
forms of sweets the moment he exper 


head- 


ache or any unusual and unexpected 


orange juice o1 other 


ences a feeling of nervousness, 


abnormal state. The reactions due to 
long-acting insulins may be alarming 
and the patient may remain comatose 
for hours and even days in spite of a 
constant infusion of a 5 or 10°! glucose 
solution. Death, thoughinfrequent, does 
occur. This emphasizes the importance 
of preventing reactions by treating 
them at the earliest possible time, at 
the time they are suspected though not 
even present. It is wiser and safer to 
err on the side of a hyperglycemia than 
that of a hypoglycemia. 

Allergy to 


lergic 


Insulin. Generalized al 


reactions to insulin are rare. 


They do occur, however, and mav be 
quite severe, alarming and are char- 
acterized by generalized urticaria and 
This complication 
rarely occurs in the initial phase of 


its concomitants. 


therapy, but develops during its course 
or after the 
after a period of its discontinuance. It 


resumption of insulin 
is important to desensitize such pa- 
arise where 
of insulin would be lifesaving 


tients, as a situation may 
the us: 
and the 


contraindication for its use 
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must be eliminated. As an alternate 
procedure Dolger® suggested destroy 
ing the allergic component by immers- 
ing the vial of insulin in boiling water 
He cites 4 cases treated 


About 


tor 30 minutes 
successfully by this technique 


25% of patients tre ited with insulin 
show a localized sensitivity. This is 
characterized by variable sized local 


ized areas of induration, redness, heat 


and pruritus at the site of injection. 
These 


days and then disappeat Occasionally, 


areas mav last for 2 or more 


a site of a former reaction flares up, 


when insulin is given in an entirely 


different area. As such reactions cease 
after 2 to 4 weeks of therapy, the pa 
tient can be assured of their harmless 
ness when they occur. ¢ old compresses 
usually afford relief both from the heat 
and pruritus. 
Insulin Resistance without 


he n 


apparent — cause inordinately — 


amounts of insulin are required to 
maintain a patient tree trom symptoms 
ketonuria, 


considered 


of diabetes and insulin r¢ 


sistance mav be 


Martin" 


hyperglycemia lastins 


present 
defines insulin resistance as a 
tS 

ind requiring 200 units or more for 
This 


neure acc ept by 


hours 


the lowering of the blood sugar 


is an arbitrary 


agreement rather than from experi 
mental data. This condition may be 
temporary and after using hundreds of 


units for a considerabl period ot time 
be able to resume the mor 
doses of 40 to 60 units 
Fortunately, for most patients insulir 


one may 
conventional 


resistance is temporary, but occasion 
ally such a state may not be reversibl: 
as noted in one of my patients whi 
required 750 units of insulin daily fi 
10 years to be free from the symptom 
of diabetes and ketonuria, but who r 
vealed a continuous glycosuria. Sh 
died at the age of 72 from a cerebri 
vascular accident and the postmorter 


studies failed to show anv morpholog 


ila 
; 
WI 
pat 
pursu 
thous 
elimi 
SCS 
tient 
al 
insuli 
selt-li 
Ins: 
Depis 
isuli 
eithe 
the 
SS 

to 
painle 
toryv 1 
re 
thoug 
Site p 
hyper 
has 
tl 
the la 
give tl 
St 
know! 
prevel 
Hil 

le 

that tl 
thiodi: 
pai 
duced 
glycen 
that al 
would 
the dr 
tive at 
apy in 
Quence 
glvcen 


| aberrations of the pancreas, pitui- 

ind thi drenals 

When insulin resistance de velops in 
itient, the one and only course to 
sue is to give him as much insulin, 


inds otf units if necessary, to 
minate ketonuria and maintain the 
ri keton ree Such prodigious 


Kept up to tide the pa 
lapsing into ketoacido 


ind hopin that a more average 
lin unitage mav be resumed in this 
limiti condition 


Barborka’, 


e individuals to whom 


trophic 


lin is 1\ there occur areas of 
el loc itrophy Ol hypertrophy 
at De ous fat. The former is 
re mmol nd is noted as de 
sed ar bout | em. in depth and 
to 20 a n diameter. They are 
e from any inflamma 

reactiol These lesions are much 
common in women and children 
etic problem It was 
tht that the repetitive use of a 
predisposed to these atrophic ol 
ertrophic lesions, but the evidence 
vincing. In one patient 
hvpertr ph es were so marked at 
lateral lower third of the thighs to 
the effect of riding breeches.” The 
e for these complications is un- 


wn and no te 


( hniques are known to 


reas. When Janbon™ 


le his astute observation in 1942, 


t the administration of an isopropyl- 
liazole derivative of sulfonamide 
itients with typhoid fever, pro- 
mpto1 simulating the hypo- 
emic svndrome, little did he realize 

that about a decade later, his discovery 


ld stimulate world-wide studies of 
the drug. He set out to find an effec- 


ind prolonge d antimicrobial ther- 
in tvphoid 


nee tound 


fever and as a conse- 
drug with an hypo- 


emic actior This serendipity re- 
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sulted in thousands of experimental and 
clinical publications. 

That this is the case is not surprising 
as scientists have been searching for 
an insulin-like substance that could be 
administered orally and Janbon’s dis- 
covery aroused high hopes that such a 
substance was in the offing. It was 
hoped that it would have other insulin- 
like properties, in addition to its power 
ot lowering the blood sugar, and if 
this could be established, the treat- 
ment of the diabetic would be 
simplified and the use of injections 
climinated. To be sure, these ideas 
and hopes were not new. 

Loubatieres'®, an associate of Janbon, 
studied the effects of some sulfan- 
vlureas in diabetic animals and patients 
and from his early and well planned 
experiments he stated: “It is logical 
to assume that such hypoglycemic 
agents could eventually be used in the 
treatment of certain forms of diabetes.” 
Though this statement was made in 
1946 he did not begin his clinical trials 
until 1955. At about the same time 
Franke and Fuchs‘, also Bertram and 


his associates* 


reported their observa- 
tions on an active oral hypoglycemic 
drug BZ 55. This drug, too, was dis- 
covered as a consequence of other 
studies. After some trials, it soon be- 
came available commercially car- 
butamide. Its analogue, tolbutamide, 
was also being studied. Thus physiolo- 
gists, pharmacologists, biochemists and 
clinicians became engrossed in the 
study of the two available sulfanylureas 
and thousands of publications have ep- 
peared all over the world describing 
every conceivable experimental and 
clinical approach in an attempt to un- 
derstand their mechanism of action and 
to utilize that understanding in the 
clinical application. It is not the pur- 
ose, nor would it be practical, to 
mention all the experimental data, and 
though illuminating, they have been 


> 
nt over 
] 
\ 
ent them 
t 


630 The American Journal of the 
contradictory. This is understandable, 
as various species of animals, various 
techniques and different approaches 
were used by investigators. Indeed, the 
literature reveals experiments from 
simple metabolic studies to the most 
complex, enzymatics, micrometabolic 
and tracer studies. It can be assumed, 
therefore, that the results of all these 
investigators are valid and their con- 
tradictory nature must be explained 
by differences in the technological ap- 
proaches It that 
facet of carbohydrate metabolism had 


been explored with these agents, and 


seems almost ever, 


studies on fat metabolism have been 
also recorded. 

The clinical data, with which this 
review is concerned, are not as sound 


as the experimental. This, too, is un 
derstandable as conclusive clinical evi 
dence is hard to come by, since ideal 
controls are seldom possible. One can 
not create ideal experimental conditions 
in the patient as in the test animal. 
Furthermore, no clinician feels justified 
in taking risks which may jeopardize 
the patient. Also, close observations of 
many patients under hospital condi 
tions have proved impractical becaus¢ 
of the time loss and expense. All these 
factors 


have contributed to a 


great 
variety ot conditions 


Some reports deal with patients studied 


experimental 


in the outpatient departments, others 
deal with private office patients, still 
others report studies on hospital ser 
vices both general and metabolic. Re- 
ports deal with observations of groups 
of diabetic patients from (Bruce*) 3 
1,030 (Mehnert, Car- 
nerini-Davelos and Marble’) 

Criteria for satisfactory control were 


to aS many as 


not uniform and were set up arbitrarily 
by each observer. There was consider- 
able variation in the diets, the total 
caloric intake varving from 1500 to 
3000. Furthermore, some of these 
menus were in the hospital where the 
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diets were weighed, while the ambula 
tory thei 
prescriptions and no doubt took liber 


yatients estimated 
| 


ties at times. No scientist trained in 
experimental methods would ever 
make an attempt to draw conclusions 


I 
results obtained under so man 
conditions. Yet the 


accepted them and _ is 


from 
variable clinician 
using the sul 
fanyvlureas quite freely and extensivel 
over 15,000 patients up to midsumme! 
ot 1957 Goldnei Weisenteld® 


in the treatment of diabetes 


and 
and re 
control can b 
of di 

carbutamide wa 
market in this 
the onl 


ports that satisfactory 
lected 
SImMce 


achieved t Sé 
betic 


withdrawn 


group 
patients 
from. the 
country, tolbutamide becam« 
\ tilable 


and the discussion will be 


sulfonylurea 


commercial] 

confined t 
its clinical use. It is dispensed in 0.5 
om tablets under the 


What 


drug to 


name ot Orinasi 
have we learned about. this 
date from the 


amount of work that had been done 


prodigion 


the relatively short period of nearly 
vears? Only knowledge in which ther 
has been agreement will be 
1) Tolbutamide 
and reduces the 
not all diabetics 
dose is trom 0.5 to 


presente 
lowers the blood sug 

olycosuria in some, but 
2) The maintenan: 
1.5 om. daily, wit 
priming dosages of 3 gm. the fir 

and ] gm. the third 
day 3 It is ineffective in 
diabetes. 4) It has a 
chiefly 

leukopenia. Neither has been report 
both 


drug is discontinued 


om. the second 
juven 
small inciden 
of toxicity, dermatoses at 


as serious and clear when th 
2) Infrequent 
the drug may lose its effectiven 
after a period of use. 


agreed among cl 


It is generally 
icians, that the middle-aged, nonobes« 
diabetic, who consumes an adequat 
diet and requires about 20 to 40 units 
of insulin daily to be controlled, nea 


normal blood sugar and freedom f1 


. 
or minimal glycosuria, is the most id 


( 


claimec 


the 


dia 


tients 


Wheth 


IS 


dil 


in their 


recomn 


patient 


VW 


pl 


Lhe re 
cesstul 


will 
Hon 
thy 
th 
1) 


lidate (he majority of reports 
Foe med success with this segment of 
‘ber the diabetic population and more pa- 
bis tients in this category demand the drug. 
ver Whether or not to vield to this demand 
ion dilemma which has been discussed 
an lirably by Goldner and Weisenteld® 
Ciar heir cogent paper. Furthermore, their 
sul ecommendation for the appropriate 
vel ent for treatment with tolbutamide 
me prove most helpful They write: 
ld ere 1S difference between suc- 
” ful clinical trials and clinical indi- 
} tions for a drug. The purpose of 
di cal trial is to establish the widest 
_ bl parameter of effectiveness. The 
th cal indications, on the other hand, 
- those conditions where a particular 
jal is needed o1 specifically effective 
dt idvantageous.” With this sound 
() se they divide the “ideally” suited 
tic patients into 5 categories. They 
+] ut one segment which can be 
+ ed by dietary means only. They 
t recommend combining tolbut- 
1, with insulin, as in their opinion 
¥ vould complicate the treatment. 
nw third group of diabetic patients in 
' n tolbutamide effect is transitory 
» not suitable. Then the very small 
roup in whom effects appear 
- d be eliminated, leaving a group 
fi hom tolbutamide can be used, but 
1, idd that even in this group “the 
tion is not a strict one, but rather 
choice This is sound philos- 
ind, until newer facts are learned 
rf bout tolbutamide, should be the 
for oral therapy of diabetes. 
nt ts have been devised to learn 
her or not the patient will respond 
use of the drug. If the patient 
, been on insulin therapy, the in- 
ly is discontinued for 24 to 48 hours 
” p to the test. The patient's fasting 


sugar is determined, he is given 
m. of tolbutamide, and another 
sugar is done, 3 hours thereafter. 
\t e Joslin Clinic a fall of 20% of 


Progress of Medical Science THERAPEUTICS 63] 


the initial blood sugar value is con- 
sidered positive (Joslin't). This has 
been revised so that a blood sugar 
level of 110 mg. per 100 ml. three hours 
after the tolbutamide is the deciding 
figure. 

Duncan and his associates‘ have em- 
ploved 2 other techniques. The first 
requires 15 days, divided into 3 con- 
secutive 5-day periods. The insulin 
dosage is reduced prior to the test. The 
first 5 days are used as the base line, 
during which time the total 24-hour 
glucose excretion is recorded as well 


as a fasting and a two-hour postpran- 


dial blood sugar determination. The 
second period is used as the test with 
a | gm. dose of tolbutamide given 
every 6 hours. No drug is given during 
the third period. The diet is constant 
throughout the experiment. A fall in 
the blood sugar and a quantitative de- 
crease of the glycosuria are considered 
positive ev idence of effectiveness. 

Another approach is to divide a defi- 
nite dietary prescription into 12 equal 
portions. A portion is eaten every 2 
hours. A lowering of the blood sugar 
after 2 om. of tolbutamide with such 
repeated feedings, was considered posi- 
tive. Still another test is based on the 
principle of whether or not tolbutamide 
will prevent ketonuria within 8 hours 
after the insulin had been discontinued, 
the diet remaining the same. 

It may be pointed out that none of 
these tests is absolute, as some patients 
will not respond to an immediate blood 
sugar lowering effect, but in a week or 
more show the drug's hypoglycemic 
effects. As a result some clinical investi- 
gators have abandoned all tests. They 
prescribe the drug, observe the patient 
for 2 to 3 weeks, and make their de- 
cision thereafter. 

There is thus available a drug, tol- 
butamide which has the pharmacologi- 
cal property of lowering the blood 
sugar in a small group of diabetics. 


Phi 


lhe drug has also been used in various 
species of animals experimentally in the 
laboratory, where many facets of the 
mysteries of carbohydrate metabolism 
have been explored. As a laboratory 
tool it has been of great usefulness and 
may shed considerable light upon som 
of the unknowns of diabetes. Clinically 
it has limitations and as a the rapeutic 
agent it leaves much to be desired. 
Summary. Of the substances used for 
the treatment of diabetes, the insulins 
and the sulfanylureas, the former has 
i wider field of usefulness and is the 
remedy of choice. Insulin is truly a 
miraculous tool. Not only does it save 
life, but makes living endurable. It has 
no contraindications exce pt in the rare 
cases of allergy and this obstacle can 
be treated successfully. It can be used 
with satisfactory effectiveness in all 
types ol diabetics young or old, and 
its only hazard is a reaction due to 
overdosage, relative or absolute An 
other minor drawback is its method of 
idministration by hypodermic 
tion. There are various insulins on the 
market and though the physician has 
wide choice, he will do well if he 


limits himself in most cases to the 


fast-acting preparation (crystalline o1 
regular insulin) and to an intermediary 
one. With two such preparations the 
entire field of diabetes, voung and old. 
imbulatory, and complicated by either 


medical o1 surgical condition, can be 
managed successtully. Ther are no 
limitations, and it can be stated dog 
matically that insulin is truly anti- 
diabetic. The sulfanylureas are limited 
in the area of diabetic therapy, as they 
are applicable only in a selected group 


and the introduction of the sulfan 
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ol patients. They can be given b 


mouth and lower the blood suga ws 
fhough there are many disagreemen 
as to what other pharmacological ( 
fects this drug exhibits, the conclusi 
of all clinicians and other investigators 10 
is unanimous as to their hypoglycem 
property. How this is done is still w 
known. It must be pointed out, that L3 
though they are hypoglycemic at 
though they may eliminate the sym 15 
toms of diabetes, they are not ant 16 
diabetic as is insulin. There is no ce 
clusive evidence that they will effect 

1S 


positive nitrogen balance nor W 


thev arrest ketogenesis, two tacets 
the diabetic mpl that respol 


readily and definitely to insulin. This 


implies that the treatment of diabet 


nd lowering the blood sugar are 
sequential o1 coincidental, but certai 
not svnonvmous, anymore than lowe1 
ing the white count in leukemia c 
rects the underlvi y pathological d 
turbance in that disease Until mon 
is known of tl ulfanvlureas. the 
ise must be us and the phy 
cian must be prepared not to expect 
too much from them 

All new dru must have a be o1inn 


ureas mav be th beginning of a new 


era in diabetic therapy Phere are m 


ral preparations being studied and 
it IS hoped that one will be found 

poss ss truly insulin-like iction \t 
present, however, one must be cautious 


and guarded when using the sulfa 


ureas, as we have still to learn a great 
deal about them, not onlv their me¢ 
nism of action, but about their 1 


mate plac in the treatment of diabetes 
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THE ROENTGEN SIGNS OF SYSTEMIC DISEASE IN THE SKULL 


By Joun G. McArer, M.D 


Durinc the past 95 years, there has 
been a sustained interest in localized 
diseases of the brain and their effects 
on the cranium. With the development 
of pneumoencephalography and cere 
bral arte riography, the radiological 
these 
proved rapidly. On the other hand, the 
effects of systemic diseases on the skull 


assessment of lesions has im- 


have largely been neglected. One of 


the persisting sources of diagnostic 
error has been the failure to recognize 
certain skull lesions as manifestations 
of a generalized disease. In this review, 
a discussion of the systemic diseases 
has been attempted, according to the 
radiological findings which they pro 
duce in the skull. Diseases affecting 
only the skull or the nervous system 
have been omitted. The literature on 
this subject has consisted largely of 
studies of 


ports. An 


single entities or case re- 
excellent classification of 
general affections of the skeleton was 
given by Fairbank”. 

Systemic Abnormalities Affecting 
the Growth of the Skull. tncrEasep 
INTRACRANIAL PRESSURE IN CHILDREN. 
Any disease which causes an increase 
before the 


in intracranial pressure 


sutures close may cause generalized e1 


largement of the cranium. Spreadin 
of the sutures. however. is uncommo1 


Mark d 


In cranial Size occurs only 


after the age of 12 vears 
Mmcrease 
diseases dating from infaney. The it 
creased pressure then treque ntly caus 
a generalized thinning of the calvari 
and retards closure of the fontanell 
In older children, the convolution 
markings of the inner table of th 
calvaria become thnormally pron 
nent. The sella turcica usually fails t 
show any alteration in early childhoos 
The more important systemic caus 
of increased pressure with cranial e 
largement are: neuroblastoma, le 
kemia, lead encephalopathy, nephrit 
encephalopathy, tuberculous meningit 
Hurler’s 


hypoparath 


or tuberculoma syndrom 


osteopetrosis'* primary 
roidism, infantil toxoplasmic enceph 


torula meninoencep 


alitis'**, and hydatid disease! 
MICROCEPHALY. An abnormally sm 
cranium without alterations in conto 
may be accompanied by hyperostosis 0 
the entire calvaria and base, or 
volve only the base of the skull. 7 


common causes of microcephaly al 


y 


xopl: 
tomeg 
\ny dl 
skull 1 
tive 
t the 
detorn 
lition 
r cal 
sults 
symn 
slanti 
seen 
pecial 
craniu 
in ch 
nita 
results 
calvar 
of the 
use 
ings 
cerebi 
genita 
lis o1 
rol nd 
early 
wings 
juent 
on ol 
a p 
st ro 
isvml 
tl on 
cereb 
th S 
cepha 
cretim 
aS Cl 
have 
th p 
ve 


ngolian idiocy, cretinism, infantile 
oplasmosis* or torulosis! and Cy- 
valic lusion disease 

EXTERNAL DEFORMITIES OF THE SKULL. 


disturbances in the shape of the 


ll must date back to the period 


tive growth of the cranium, that is, 

to the first two vears of life. Certain 
formities are nonspecific. \ny con- 
m causing prolonged recumbency 
ivarial softening frequently re 

in Hattening of the occiput ol 
mmetr An upward and outward 
nting of th orbits is frequently 
li ail skull deformities. cS" 
ially with enlargement of — the 


It may be espet ially marked 


chondrodystrophia calcificans con- 

ta 
\svmmetry of the cranium frequently 
, Its in moderate hype rostosis of the 
, aria, elevation of the orbit, wings 
a he sphenoid and petrous ridges, and 
r-development of the paranasal 
ises on the smaller side. These find- 
have been described in unilateral 


atre 


tal hemihy pe rtrophy, 


phy cranlostenosis, 


con- 


torticol- 


! scoliosis Phey have also been 
nd + llowing severe meningitis of 
ildhood In neurofibromato 


isvmmetry of the orbits. sphenoid 


s, petrous ridges and calvaria fre- 
ntly occurs: the middle cranial fossa 
e side is sometimes abnormally 

The majority of children with 
ve-Weber angiomatosis have an 
nmetric calvaria particul: in 
ecipital region, due to underlying 
bral atrophy 


bnormal shortening of the base of 
skull in’ the presence of micro- 
ialy has been described with both 


inism and mongolism. Skull changes 
ciated 
been greatly over-emphasized 
The majority of cretins have 
ial appearing skulls except for a 
ral development. In 


with cretinism, however, 


past 


delay 
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fontanelles 
The 
floor of the anterior cranial fossa may 
cribiform plate is 
a higher level than 
There may ies be slight hypo- 


sutures and 


the 
are frequently abnormally wide. 


mongols, 


be steep and 
often shorter and a 
usual, 
plasia of the facial bones. 

Several 


with deformity of the skull accompan- 


conditions are associated 
increase in 
there 
is usually brachycephi ily, depression of 
the bridge of the prominent 
frontal and parietal bosses and _ short- 
the of the skull5*. The 
ossification of the vault is frequently 
retarded with and 
poor pneumatization of the 


ied by disproportionate 


size. In cle idocranial dysostosis, 


nose, 


ening of base 


wide fontanelles 
sutures, 
and somewhat 
In 
basal portion is usually 
to lack of growth of the 
spheno-occipital svnchondrosis _result- 


The 


and 


sinuses and mastoids. 


hy poplastic maxillae. achondro- 
the 


shortened due 


plasia, 


foramen 
funnel- 
The posterior cranial fossa is 
6 The may be 
and the be 
pneumatized with osteogenesis imper- 
fecta. The enlarged 
frequently accompanied by bulging of 


ing in a steep clivus. 


magnum is often small 
shaped. 
shallow calvaria 


larged, 


en- 


sinuses may over- 


cranium is 


the temporal regions. 
Dolichocephaly by 
frontal and parietal bossing has been 
described in arachnodactyly 
in rickets of long duration. 
In (Hurler’s syndrome, 
dysostosis the enlarged 
cranium frequently bulges in the tem- 
poral region and the vertex is nar- 
rowed!**, The enlarged cranium of 
hereditary anhydrotic ectodermal dys- 
plasia is frequently accompanied by 
frontal bossing and thickening of the 
inner table. 
PREMATURE 
suTuURES. Premature 
tures frequently prevents the growing 
intracranial of infancy from 


accompanied 
as well as 


gargovlism 
multiplex ) 


SYNOSTOSIS OF CRANIAL 


closing of the su- 


contents 


| 


he 
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expanding, producing increased intra- 
cranial pressure and increased digital 
markings of the calvaria. Hypoplasia 
of the mastoids and sinuses is fre 
quently associaied. If a suture becomes 


| 


on one side. asymmetry of the 
cranium results. Most cases of cranio- 
stenosis are idiopathic, but a small 


yroportion associated with the fol 


I 


| are 
low Ing 


generalized abnormalities 


diseases cerebral atrophy, hvdro 


cephalus, mongolism, osteogenesis im 
perfecta, hypogonadism, hypopituitar 


ism, severe idiopathic infantile hyper 


calcemia familial vitamin D resistant 
rickets In arachnodactvly the 
coronal suture of one side has some 


times become fused resulting in asym 
metry and deepening of the corres 
ponding middle cranial fossa. “Towe1 


skull lurmshadel produced by pre 


mature closure of the coronal sutures 
has sometimes been associated with 
syndactylism of the upper extremi 
ties‘ or with congenital hemolytic 
icterus”* 


WORMIAN Sutural bones 


BONES. are 
treque ntly seen as a normal variation 
especl ily in the lambdoid suture. How 
evel large number of these bones 


sometimes occurs when the ossification 
of the markedly 


especially in cleidocranial 


calvaria is retarded. 


dy sostosis. 
osteogenesis imperfecta, and also in a 


instances of cretinism. cerebral 


atrophy, and severe cyanotic congeni 


tal heart disease 
Rarefying Lesions of the Cranium. 
The diseases associated with general 
ized the 
into an 
porotic group” due to defective forma 
tion ol 


raretactions of skeleton are 


usually subdivided ~osteo- 


bone matrix, and an “osteo 


defective 


Any of 


malaci group due to a 


mechanism of calcification!. 


these diseases may effect the skull. For 
practical purposes, they may be divided 
into those of childhood and adulthood. 
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although the two groups are no 
mutually exclusive 

GENERALIZED RAREFACTIONS OF THI 


SKULL IN CHILDREN. Rickets of any typ 
nutritional, vitamin D resistant, Far 
to biliar 
may produc 
general demineralization of the skull 


conis syndrome, secondary 


atresia or celiac disease 


The vault is usually thinned, but 
sometimes thickened. When thinnin 
occurs in infancy, the clinical sign of 
craniotabes mav be elicited. Delay in 
closure of the interior fontanelle 


seen only in Frontal an 


rather late « hang 


SeVeFre Cases 


pari tal bossing 


In a tew instances of severe 


long duration, increased convolution 


markings have been observed. The 


skull changes have 
the 


changes in the long 


asionally 
detectabl 
Howeve! 


present im ibsence of 
bones 
in the majority of cases, the long bon 


tha 


minimal lon 


manifestations marked 


more 


in the skull. When onl 


bone lesions are present, the skull may 


be negative. When there is complet 


failure of skeletal growth, oster 
malacia may be seen childhoc 
without rachitic change This h 


been observed in severe hepatic di 
orders (cirrhosis, biliary atresia hep 


tolenticular degeneration, elycog 


storage disease and galactose mia ) 

In renal osteodystrophy of childho: 
skeletal changes are of two diff 
types the 

long bones and cranium may be ide! 


tical to rickets 


Rachitic long bone changes are not 


the 


ent Firstly changes in tl 


those of ordinary 


frequently observed with a normal a 
skull**, the 
“woolly ‘ type a granular decalcificati 


and patches of increased density in t 


pearing In second 


cranium produce a Paget-like pictu 
The “woolly” areas are located chief's 
in the outer table. There is often 


increased thickness of the calvaria a 
the differentiation. of the tables from t 
diploe tends to be lost!*8. This patte 


rickets of 


hee 


idism 

rhe 
Curvy 

yutic s 


i) M 

B 

ilvaria 

( Vs 


Tel 


generalized mottling is usually 
iewhat coarser than the pattern 


n in adult primary hyperparathy- 


Che veneralized osteoporosis of 


rvy aflecting the skull is much less 


mmon than rachitic changes. Scor- 


subpe riosteal hemorrhages in the 
nium are rarely seen. Although 


nges in the long bones are regularly 
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observed in hypervitaminosis A, the 
findings in the skull (similar to rickets ) 
are rarely observed*. In hypophospha- 
marked demineralization is 
usually noted, in addition to marked 
retardation in ossification of the bones 
of the vault. Juvenile diabetics suffer- 
ing from prolonged acidosis may de- 
velop generalized osteoporosis which 
includes the vault. In hypervitaminosis 


Fig. 1—Types of rarefaction of the skull 
Malacic pattern of primary hyperparathyroidism: coarse speckled rarefaction of the 
i without thinning and localized “osteoporosis circumscripta” of the temporal regions. 
orotic pattern of osteogenesis imperfecta: generalized rarefaction with thinning of the 
i. Secondary basilar impression accompanied by mild backward rotation of the atlas. 
steoporosis circumscripta of the occiput: early phase of Paget’s disease. Bilateral calci- 


tion of dentate nuclei. 


ri 
cll 
ul 
. 
i} 
\ 
1} 
A >. 8 
] 
a 
| 
re 
le 
‘ 
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D and in the condition 


cranular osteoporosis of the cranium 


rare oxalosis, 


has been seen®? 


Occasional instances of acute leu- 


kemia 


struction, 


without evidence of bone de- 


have had generalized osteo 
porosis. This apparently tends to occur 
under prolonged therapy with folic acid 
ant or cortisone. 

Certain osteochondrodysplasias are 
accompanied by gener: lized oste oporo 
sis of the cranium. In osteogenesis im- 
pertecta particularly, extreme thinning 
of the vault is often present. Sometimes 
even skull fractures, produced by little 


or no trauma, are The facial bones 


sually 


avVsostosIs. 


seen. 


normal. In cleidocranial 


mild 


usually accompanies the retarded ossi- 


ippeal 


generalized porosis 


fication and thinning of the cranium. 
There is also poor pneumatization of 
the sinuses and mastoids. 

In the hemolytic group of anemias, 


the majority of cases have a normal 


appearing skull**. The skull changes in 
sickle cell anemia, present in less than 
half of the cases**:!"®, are usually better 
demonstrated in children than in adults. 
Contrary to many textbook des« riptions, 
the most 


in the 


il finding 
skull is osteoporosis. The cal- 
either thinned or in 
thickness. The thickening 
is usually due to a radiolucent 


common radiologic: 
varia may be 
creased 
wide 
diploe accompanied by thin and indis- 
tinct tables!°?, 
icterus or spherocytosis, changes simi- 
sickle 
but less frequently. 
GENERALIZED RAREFACTION OF THI 
ADULT CRANIUM. In primary or second- 


In congenital hemolytic 
lar to those of cell anemia are 


seen 


ary hyperparathyroidism, the diffuse 
rarefaction usually has a granular stip- 
pled pattern with blurring of the inner 
22.146 There is usually 
thickness of the cal- 


Only a small proportion of cases 


and outer tables! 
no decrease in 
varia’. 
exhibit mai or multiple cystic lesions, 
due either 


» fibromatous areas or to 
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Scattered 
appear at a lat 


“osteoclastomas areas ol 


bone condensation 
stage producing a “woolly” or “pagetoid 
It must be borne in mind th 
third of all 


hyperparathyroidism exhibit radiolog 
skeleton'**®: furthe: 


picture. 


only about on cases ol 


cal changes in the 


more, a granular stippled pattern t 
a certain degree may be seen in norm 
skulls?*. Loss of bone density has bee: 


observed in only i few Cases ot hyp 
parathyroidism’ 
adult may | 


variety of causes, 


Osteomalacia in the 


due to a such 


resistance t 


fistul 


idosis. cll 


vitamin D_ deficiency, 


vitamin D,. steatorrhea, biliary 


prolonged jaundice, renal 
idiopathic hypercalcuria. he deminet 


alization of the cranium is frequenth 


accompanied by an increase in thic! 
ness of the diploig laver and thinning 
of the tables 

Diffuse cranial rarefaction may 


associated with generalized osteopor 


sis from the following causes: senile o1 
postmenopausal osteoporosis, Werner s 
syndrome (adult idiopathic progeria 
hyperthyroidism*®, hypervitaminosis D, 


hypopituit: irism, Cushing's syndro1 


AC TH oO! 


intestinal 


the rapy, gas 


cortisone 


fistula’? or malnutrition 


osteoporosis associated with hypos 


adism (eunuchoidism or ovarian ag 


sis) the osseous changes usually do 
begin until puberty’. Porosis is 
served in a minority of cases of a 
megalv. In mvelomatosis, diffuse rar 
faction of the 
rather than the 


destruction. 


skull 1S occasionally S n 


familiar multip! 

When skel tal 
present with urticaria 
diffuss 
pseudo-cystic rarefaction of the 


table! 


contrasting with the wide ‘spread le 


more 
areas of 

lesions are 
usually 


mentosa, there is 


especially of the inner 


rosis and coarse trabeculation of the 
spine and extremities. 

LOCALIZED RAREFACTION OF THE (AI 


VARIA. Biparietal symmetrical thinning 


bh 
| 


here in the 


nes with 


not infreque ntly been observed in 
posterior parasagittal areas®. The 


irgins of the lesions are often well 


marcated and the external table may 
w marked thinning along its external 


itour. Although some cases are said 


he deve lopm« ntal in origin, the le- 


have been seen associated with 


neralized senile osteoporosis else- 


keleton®’. Localized rare 


tion of the middle cranial fossa, some- 
thinning localized 

Ing h is been observed with neuro- 
ynatosis or cerebral agenesis*!. In 
mnority 


| 


CIC Cli 


of cases of Cushing’s syn- 
ification of the vault may 
ur in multiple “pseudo-metastatic” 

} 


With the 


intervening bone of 


mal density In rare instances of 
omalacia' and sickle cell 
mila mottled radiolucent areas 

been observed simulating the 
ched-out lesions of mveloma_ o1 


Osteoporosis circumscripta 
e asvmmetric and irregular area of 


faction of the calvaria, usually due 


Paget's disease, but rarely due to 
or fibrous 
plasia From 22% to 36% of all 


t's lesions of the skull begin as 


porosis circumscriptat? 1", This 
sarded as the early or mono- 
sic stage of the disease, later to be 
ced by the second biphasic stage 


alternating 
rosis and rarefaction, and the third 


woolly pattern of 
t stage of predominant sclerosis’. 
first 

result of 


demineralization begins in 


diploe is a increased 
the normal 


ic vascular channels; thinning of 


ularity, adjacent to 


uter table then precedes that of 


nner table. The frontal region is 
ibly the most common site. The 
may be the first manifestation 


ret’s disease t hroughout the skele- 
It may, however, occur in combi- 


n with more advanced sclerotic or 


BASILAR 
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secondary to 


AND PI 


any 
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hyperostotic lesions of the face or cal- 
Varia. 


ATYBASIA. 


These frequently coexisting conditions 
may be primary or developmental in 
origin, or 


condition 


causing rarefaction and softening of 


the base of the skull. Basilar impression 
(invagination of the occiput by the 
upward pressure of the cervical spine ) 


is more important to 


cons 


ider than 


platy basia (flattening of the basal angle 


of the skull 


\ significant 


degree of 


basilar impression may be responsible 


for neurological symptoms, such as the 


Arnold) Chia 


secondary 


torm. of 


svndrome. 
the le 


With 


SiON, 


the 
the 


occipital condyles are the first struc- 


tures to become displaced upwards; 


platvbasia is, therefore, not present in 
the early phase. In lateral films of the 
skull, the atlas becomes rotated so that 


its anterior arch migrates upwards and 


backwards" 


and the odontoid process 


of the axis also becomes displaced 


ards. 


The commonest cause of the condi- 


tion is Paget's disease, especially in the 


form of osteoporosis circumscripta of 


the occiput!” 


143 


The 


lesion 


has also 


occurred not infrequently with pro- 


longed rickets or osteomalacia! 


hy- 


perparathyroidism, osteogenesis imper- 


fecta, 


osteoporosis, 


reticuloendotheliosis’. 


cleidocranial 
and 


dvsostosis, 


senile 


Schiiller-Christian’s 
It is rather infre- 


quently seen in the osteochondrodys- 


plasias and in cretinism. 


PROMINENT 


VASCULAR 


CALVARIA. 


prominent or 


The 


asvmmetrical 


MARKINGS OF 
observation of 


vascular 


markings is of little diagnostic value, 


because of marked normal variations 


Unusually prominent vascular markings 


classically 


occur 


with met 


1ingiomas, 


but have been observed in a few gen- 
eralized diseases such as Sturge-Weber 


angiomatosis, 


(multiple osteochondromata with su- 


Maftucci's 


svndrome 


| 
 — 

| 

— 

| 
— 


640 The American Journal of the 


adult 


severe 


perficial hemangiomatosis™®, in 


cases ot gargoylism'™ and _ in 
cyanotic congenital heart disease asso 
ciated with marked hyperplasia of the 
bone marrow. Increased vascular mark 
ings can probably be produced by any 
prolonged increase intracranial 
pre 

Destructive Cranial Lesions. sincui 


OR MULTIPLE LYTIC LESIONS OI rH 
but 


in the diploe 


CALVARIA. Occasionally, normal 


‘lakes” 


may produce single or multiple radio 


large \ iscular 


lucencies simulating real destructive 


lesions Frequently however. one 
mav be 
and thei 


size does not change on serial films. 


more vascula channels seen 


entering the suspicious areas 
\ variety of chronic infectious granu 
lomas may produce single or multiple 
Although syphilis and 
tuberculosis are still the 
their incidence has decreased 

rapidly. Multiple small 


with ill-defined margins may occur in 


areas ot erosion 
commonest 
lesions 
lvtic lesions 
congenital, secondary, or tertiary lues" 
Both 


addition to the diploe, and there ma\ 
| 


tables are usually involved in 


ving soft tissue nodules of the 
The anterior and lateral por 
tions of the calvaria are more commonly 
involved than the posterior. The man 
gins of the lesions mav occasionally 
trabeculation!2*, 
The 


areas have temporarily become larget 


show increased 


small areas of sequestration 


following initiation of antiluetic 
( illin the I ip) 


peni 
Rarely, large serpiginous 
defects 


lesions of 


iten” 
the 


osteomvelitis. These may contain rathe1 


“worm- may appear, 


simulating pyogenic 
large sequestra or patches of sclerosis. 


Lesions similar to those of lues are 
rarely observed in tertiary vaws. 
Tuberculous lesions of the vault may 
be well demarcated areas of pure de- 
struction or they may occasionally 
have central minute sequestra (“bone 


sand Other areas of involvement in 
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the skeleton 
present, and frequ ntly appear at th. 
About S57 of the skull Ie 
select the frontal o1 
bones, and half of them are 


axial are almost alway 


same time. 
lesions parieta 
solitary!: 
They are more commonly seen durin | 
childhood'™*, Only about half of th 


cases have detectable pulmonary I 


sions!“’. Although the earliest erosion 
of the calvaria begins in the diplo 
the tables are usually involved mor 
extensively'*”. In infants, only the 
ternal table may be eroded, and a 
companied by soft tissue swellin 
Pott's puffy tumor Rarely, there is 


extensive serpiginous destruction, as 


pyogeni osteomvelitis The re 18 son 


times hypercalcemia and 


With 


the areas usually show signs of healin 


hy al 


cinuria streptomycin therapy 


In leprosy, calvarial lesions are Tare 


even im patients with long-standit 
disease 

Lytic lesions due to brucellosis 
have been ce scribed 


The fungus granulomas of torulosis 


cryptococcosis blastomvcosis and 


coccidioidomvycosis have produced Ci 


areas which a 
througho 


lesions contrast 


cumscribed osteolvtic 
frequently disseminated 
the 
with those of actinomvcosis, which p! 
localized 


by direct invasion. Coccidioidal gran 


duces only lesions extendi1 


lomas are not uncommon in enden 
areas’ They are more common 
adults, and the Negro race is app 
ently more susc¢ ptible Only half of t 
cases have associated pulmonary 


sions. There is frequently an overlvi 


soft tissue nodul but progression 


abscess formation or ulceration is 1 


usual. The lesions may progress m 


rapidly than tuberculous granulom 


\ few benign tumors or tumor-lik 
lesions may produce cystic areas in C)s 
the calvaria, associated with othe st 


skeletal lesions. In monostotic or pol 
stotic fibrous dysplasia, lytic lesiovs 


t 
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Fig. 2.—Destructive calvarial lesions. 


B). Large occipito-mastoid defect due to neurofibromatosis accompanied by large 
soft tissue mass. Marked asymmetry of calvaria, orbits, sphenoid wings, and petrous 
en on ft! ntal view 

Schuller-Christian’s reticuloendotheliosis in young child. Multiple small oval and irregular 

ytic areas throughout calvaria. Minimal sclerosis and thickening of anterior base of skull. 

Mvyelomatos Multiple small destructive lesions coalescing into a diffuse “worm-eaten” 
throughout diploic layer of calvaria. 

Punched-out” areas of destruction due to tuberculous granulomas 

Multiple calvarial defects due to widespread hemangiomatosis, without cutaneous in- 


nent 


— 
he 
| 6 PST, 
out 
4 
| 
we 
as 


O42 The 
usually with sclerosis of the margins, 
are often seen in the calvaria, especially 
in the parietal bones*:!55, These con- 
trast with the pagetoid lesions of the 
calvaria or the purely sclerotic lesions 
in the base of the skull and facial bones. 
Patients with 
had skeletal changes in 


have 
to 30%" 


the calvarial areas of destruction vary 


neurofibromatosis 


greatly in extent; sometimes large map- 
like areas of erosion are encountered. 
Benign systemic hemangiomatosis (he- 

often 
erosion in the cal 


mangiohamartoma ) produces 


multiple areas of 


varia. The frequency of skull involve 
ment is second only to that of the 
spine The lesions are often located 
in the parietal bones and there may 


of the 
element. 


be bulging of the tables. Som« 
lesions may have a sclerotic 
This entity is more probably a mal 
formation rather than a true neoplasm. 
It is frequently difficult to diagnose, 
because the widespread osseous lesions 
are often not accompanied bv cuta 
neous lesions! 

Malignancies are well known as im 
portant causes of multiple punched-out 
defects of the vault. About 13% of all 
patients with lymphomas have osseous 
involvement postmortem, but only 12% 
ot these occur in the skull**. The le 
sions are encountered in Hodgkin's dis 
ease, in lymphosarcoma, especially in 
young adults, and rarely in mvelo 
genous leukemia**:!9*, Malignant mela 
not infrequently metastasizes 
vault. 


noma! 
to the 
sarcoma of bone involving the skull is 


Primary reticulum cell 


extremely rare®*, but about one case 


in 6 metastasizes to the 


skull’. The familiar discrete multiple 


eventually 


punched-out lesions of myeloma have 
perhaps been over-emphasized in text 
books, as they are seen in only a minor- 
ity of patients!”®, Frequently, the cal- 
varia shows only vaguely defined areas 
of rarefaction. Skull radiographs have 
frequently been negative in the pres- 
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ence of well defined destructive lesio1 
skeleton. The crani: 


lesions are sometimes extremely sma 


elsewhere in the 


but close together producing a wid 
spread “worm-eaten™ appearance. Rare 
lv, myeloma occurs as 


(solitary plasmocytoma yroducing 
| | 


a solitary lesion 


cystic or multi-cvstic expansion of th 


The 


multiple areas of cranial destruction 


vault commonest 


metastatic carcinoma, usually aris 
from primary tumors of the brea 
lung, kidney, prostate or thyroid. 


LYTIC CALVARIAI LESIONS USUALI 


SEEN IN CHILDHOOD. Destructive lesion 
in children are usually due either to 
a liporeticulosis, or malignancy. Skul 
lesions are pres nt in over 90% of chil 


dren with Schiiller-Christian’s reticul: 
histioevtosis X 
calvaria is involved in SO 


endotheliosis 
Identic 
lesions, both from a_ radiological an 
pathological standpoint are encoun 
ered in eosinophilic granuloma. Sharp! 
demarcated, small oval or large irre 
ular “geographi areas of destructic 
They readily enlar 


are usually seen 


or regress. There ire 


often palpal 
soft tissue nodules in the 
scalp. In the healing phase, the margi 
of the 


he aling frequently 


lesions become indistinct. 1 
becomes SQ) CO] 
plete that the site of previous lesic 


cannot be detected radiologically. ‘| 


duration may trom a tew wer 


Cause Ol 


and thi 


overly mn? 


vary 
to many years**. Multiple minute areas 
of destruction, producing a_ speckled 
appearance are rarely seen in Gaucher s 
disease (kerasin liporeticulosis )™. 1 
structive lesions are extremely raré 
Niemann-Pick’s disease (lecithin li 
reticulosis ) 

The commonest destructive lesion of 
the cranium in childhood is neurob 
toma'®®, since about 20% of all children 
with this disease have skull metasta: °s 
Leukemic destruction is less comm« 
The lesions are usually indistingui-h 
able in the two conditions. Min it 


ith 
utu 
lose 
the | 
proc 
oink 
eithe 
neul 
urp 
ul 
cran 
dom 


tum 


= 

DI 
I 
! 
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Chi 


reas of erosion are frequently seen 
ith a tendency to concentrate at the 
ture edges. This appearance may 
sely simulate a simple spreading of 


he sutures*®. The areas may be larger 
roducing a “myelomatous” picture. 


Ss sarcoma ot bone iS 


ther closely related identical with 


uroblastoma histologically, it is not 
rprising that it may produce identi- 
ul roentgenographic findings in the 
ranium Metastatic embryonal rhab- 
myosarcoma from a primary musc le 
mor usually in the head and neck! 
MAN produce fine destructive le- 
ns identical with those of neuroblas 
leukemia 
DESTRUCTION OR ENLARGEMENT OF THI 
LLA rurcICA. Numerous localized 
sive lesions of the sella may pro- 
ce hypopituitarism and sometimes 
betes insipidus as follows!™: pitui- 


LGC 


cr inioph: iryngioma, 


smal or hypothalamic gliomas, 
eningioma, neurofibroma, chordoma, 
itoma or dermoid, pinealoma, and 
lesteatoma. Large aneurvsms of the 


ternal carotid artery may also cause 
rtial Ol complete sellar destruction. 
Erosion may also take place from direct 
tension of nasopharyngeal or sphe- 
| sinus malignancies. From 2% to 12% 
sellar erosions are metastases from 
tant malignane ies** In Schiiller- 
ristian’s disease, radiologically visible 
truction of the sella is unusual, de- 
te the frequent involvement of the 
stock and hypothalmus 
lucing diabetes insipidus®. Varying 
rees of unilateral or bilateral de- 
ction may be seen in neurofibroma- 
acromegaly and pituitary giantism 
sella is usually but not alw: aVS e@X- 
ded due to the eosinophilic pituitary 
noma. In Cushing’s syndrome, there 
sually just atrophy of the awed 


oid processes and dorsum sellae, in 


ping with the generalized osteoporo- 
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sis. True destruction or enlargement of 
the sella is relatively rare. 

An almost invariable finding of 
Hurler’s syndrome (gargoylism) is an 
enlarged pituitary fossa which 
‘long: ite | and shi or shoe- shaped. 
The clinoid processes may be poorly 
developed. This sellar de formity is an 
integral part of the dy “pi isia vand is not 


T he se lla 


may also be expanded in cretinism' 


due to pressure erosion'*™*-* 


and in Maffucci’s syndrome (dyschon- 
droplasia with angiomatosis ) 

DESTRUCTION OF THE MASTOIDS AND 
PETROUS TEMPORAL BONES. In the dif- 
ferential diagnosis of the causes of 
destruction of the temporal bone, such 
localized lesions as mastoiditis, choles- 
teatoma, hemangioma, and glomus 
jugulare tumors are the most important. 
Destruction may also occur as a result 
of cirect spread from a primary Carci- 
noma of the middle ear, a nasopharyn- 
geal tumor, or a cerebello-pontine angle 
tumor. 

In children, tuberculous mastoiditis 
is still not uncommon; it is usually ac- 
companied by a pulmonary lesion. 
Mastoiditis due to histoplasmosis is 
rare. One of the commonest causes of 
osseous destruction in childhood is 
Schiller-Christian’s disease; discharge 
from the ear is the commonest present- 
ing complaint in this syndrome’. 

Fibrous dysplasia of the petrous or 
mastoid portions of the temporal bone 
is not unusual, but the lytic areas are 
usually accompanied by other areas of 
sclerosis or hyperostosis. Erosions of 
the internal auditory canal may occur 
in acoustic neuromas associated with 
neurofibromatosis. Patients with Paget's 
disease not infrequently have apparent 
destruction of the petrous temporal 
bones, but this on careful examination 
is merely an appearance due to extreme 
rarefaction. Metastatic carcinomas and 
lymphomas may involve the temporal 
bone. 
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DESTRUCTION OL tHE  PARANASAI 
SINUSES. In primary lesions causing de 
struction of the sinuses, such as carci 
noma, fibrosarcoma and osteomyelitis 
the maxillary sinus is the most com 
mon site. In generalized diseases like- 
wise, the maxillary antra are most com 
monly involved. The erosion at. this 
site may occur trom metastatic carci 
noma, particularly from primary breast 
lesions, from malignant melanoma" 

plasma cell myeloma. Mid-line lethal 
granuloma may destroy the sinus walls, 
nose and orbits. It mav be a local 
ized disease, or be associated with 
Wegener s necrotizing granulomatosis” 
In this entity, the ulcerating granu 
lomatous lesions of the upper respira 
tory tract are associated with pulmo- 
nary nodules, focal glomerulonephritis 
ind a generalized angiitis resembling 
periarteritis nodosa. Sinus destruction 


ly occur from direct extension 


may rare 
of intracranial tumors, such as chromo 
phobe pituitary adenomas and menin 
giomas 

In children, marked mucous mem- 
brane thickening of the sinuses second- 
ary to Schiiller-Christian’s reticuloen- 
dotheliosis is not unusual, but actual 
destruction of the sinus walls is rarely 
seen 

DEFECT OF THE ORBIT. In adults, de- 
struction of the orbital walls is en- 
countered in malignant melanoma or 
metastatic carcinomas, and in children, 
from retinoblastoma (neuroblastoma 
or Schiller-Christian’s disease. In this 
latter condition, one third of all pa- 
tients have orbital changes’. 

In neurofibromatosis, defects in the 
superior wall of the orbit, either de- 
velopmental or secondary to pressure 
erosion, often result in pulsating exoph- 
There may also be marked 
unilateral enlargement of the orbit or 


thalmos 


optic foramen, or elevation or depres- 
sion of the involved orbit. Defects of 
the orbital rims have been described 
with cleidocranial dysostosis!*. 
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DEFECTS OF THE NASAL BONES. The 


nasal bones be eroded congenl 


tal or tertiary lues'®*, or rarely in sar 
1 
COICOSIS usually with an overlying 


subcutaneous soft tissue lesion. The 
nasal bones may be congenitally absent 
or hypoplastic in mongolism, cleido 
cranial dysostosis chondrodystrophia 
calcificans congenita” on infrequently in 
cretinism 

Cranial Lesions with Bone Produc- 
tion. A large number ot generalized 
diseases is capable of causing bone pro 
duction in the skull. A clear distinction 
must be made between “hyperostosis 
HIcrease d thick 


hess, and osteoscl 1h) which OS 


in which the skull 
SCOUS Structure Mmcreases density 
Almost all conditions « ipabli ot pro 
ducing scl FOSIS hha ilso produce som 
degree of hyper stosis. On the othe 
hand, hyperostotic lesions may be of 
decreased, normal or increased density 
of all on 


Cranium rat Ve lop 


Compensatory hyperostosis 
a portion of th 
secondary to severe underlying brain 
damage, such as cerebral atrophy, hy 
drocephalus ot pore ncephaly. This type 
ot hyperostosis, however, is alway 
accompanied by either microcephaly 
or asymmetry of the cranium, so that 
the distinction with other types of hy 
perostosis is readily made. Raci 
hyperostosis''* with a generalized i 
crease in bone density throughout tl 
vault is seen normally in a small pr 
portion of Negroe 

In the differential diagnosis of scl 
rotic cranial lesions, many occur pt 
dominantly in childhood while othe 
occur in adults. Another group of 
sions may be seen at any age, and the 
will be considered first 

About 20% of all patients with fibro 
dysplasia have cranio-facial lesions’ 
These may be monostotic. o1 part 
the osseous involvement of polyostot 
fibrous dysplasia, or Albright’s 
drome in which the polyostotic lesi 


are accompanied by endocrine ma 


tes 
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festations. The radiological picture is 


quite varied, and has been classified 


into three 


ind cystic 


types: lerotic, pagetoid 


The most typical appear- 


a dense homogeneous asym- 


metrical sclerosis and hyperostosis ot 


the facial bones and anterior base of 
the skull Growth over many years 
nav cause marked deformities of the 
face and orbits, obliterate the sinuses, 


nd encroach on the cranial nerves”” 


Che mandible or vault may be involved 


n the sclerotic process Lesions in the 
ecipital incl te mporal areas are rela- 
tively unusual, but occasionally the 
entire cranium is affected. The hyper- 
stosis is sometimes confined sharply 

ole Cl nial bone. There are tre- 
juently m — separate areas of in- 
olvement with the bone structure be- 


tween the lesions remaining perfectly 


ormal. This characteristic he ‘Ips in the 
fferentiation trom hype rparathyroid- 


sm, because the lesions ot the 


appen- 
icular skeleton in the two diseases 
y be rather similar. The pagetoid 


icture of the calvaria presents a com- 


nation of areas of sclerosis w ith areas 


rarefaction and distortion of the 
rabeculation The external table is 
tten involved more extensively than 
ie inner table and the lesion may 


skull sur- 
ce. Fibrous dysplasia is most com- 

adults, 
ten seen in the older age groups also. 
Luetic osteitis of the skull is 
ently a dense homogeneous hyper- 
anterior base of the skull, 
and mandible. 


ojyect somewhat trom the 


seen in but is 


young 
tre- 


fTOSIS ot the 
cial bones The hyper- 


tosis may. however, involve a portion 


the entire calvaria. There may be 
rnating areas of destruction and 
erosis Parrot’s node. a localized 


ny projection from the external table 


the skull in 


rely eencounts red. 


congenital lues is now 
Tuberculosis rarely 
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basal skull and facial bones, simulating 
luetic osteitis!*". 
Among the 


S\ ndromes, 


neuro-cutaneous 
most 
produces changes in the 
Multiple small plaque-like 
sclerosis of the table 
and diploe immediately overlying the 
firm nodules at the 
of the hemispheres produce a distine- 
tive 


various 
tuberous — sclerosis 
commonly 
cranium. 
zones of inner 


tuberous surface 


radiological These 


lesions are present in 40% of all cases” 
They are frequently so small and fi int 
however, that they may be 
taken for intracranial calcifications. 


islands of 


easily mis- 
The 
appear at 
and are not seen in ’ 
In Sturge-Weber angiomato- 
sis hyperostosis of a portion of the 


increased density 
puberty young 


children. 


either 
overlying an area of cerebral atrophy, 


calvaria is occasionally seen, 
or unde rlying an extensive area of cuta- 


neous angiomatosis. In neurofibroma- 
tosis, areas of sclerosis and hyperostosis 
of the calvaria or base are rarely seen™ 

Several 
plasia may cause sclerosis and hyper- 


skull 


extending 


types of osteochondrodys- 
beginning in 
adult- 
finding is a 
sclerosis of the base. In 


ostosis of the 


childhood 
hood. The 


symmetrical 


and into 


commonest 
osteopetrosis (marble bone disease ) 
is sclerosis of the 
obliteration of the 
The process then ex- 
skull to 


maxillary and nasal bones. 
calvaria is 


the earliest change 
sphenoid — with 
sphenoid sinus. 
tends along the 
involve the 
The entire sometimes in- 
volved, but the mandible is frequently 
spared", In a few instances in the lit- 
erature, patches of rarefaction in the 
parietal bones have been present, in 


base of the 


addition to the sclerotic changes*. 
The entity “cranio-metaphyse dvys- 
plasia”®®, has long bone abnorm: lities 


identical with Pvle’s disease (familial 


metaphyseal dy spl: isia )125:131 and scle- 


rosis of the base of the skull. The dor- 
The 


sum sellae is often thickened. 
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sinuses and foramina of the base of the 
skull may be encroached upon and the 
pneumatization of the mastoids obliter- 
ated. There may be narrowing of the 
base of the skull from side to side. 
About two-thirds of all patients with 
Engelmann’s disease (progressive dia- 
182 have a pro- 


80,132 


phy seal dy splasia 


vressive sclerosis of the anterior base 
of the skull. The calvaria may also be 
involved, with sclerosis particularly of 


(Legend on opposite page 


the inner table. The changes are some- 
times asymmetrical. Rarely, only a 
single bone such as the temporal or 
sphenoid may be involved'*'. In rare 
instances of osteogenesis imperfecta", 
sclerosis has been present in the base, 
and frontal and parietal portions of the 
vault. Only a few instances of melo- 
rheostosis involving the skull are known 
in the literature*'*’, tending to involve 
only one side of the cranium including 
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the mandible; the condition is some- variety of skeletal dysplasias with areas 
times associated with scleroderma*’. of sclerosis in the skull have been re- 
There is sometimes mild sclerosis of ported in the literature which have not 
the anterior base of the skull in conformed to any of the recognized 
Hurler's syndrome. The multiple small entities'®. 
dense foci typical of osteopoikilosis SCLEROTIC CRANIAL LESIONS OCCURRING 
have been described in the skull appar- PREDOMINANTLY IN CHILDHOOD. Any 
ently in only one reported case'’. A prolonged hematological disturbance 


Fig. 3.—Sclerotic cranial lesions. 


\) and (B) Severe cyanotic congenital heart disease with bone marrow hyperplasia producing 
nmetrical sclerosis of frontal and sphenoid portions of the base of the skull. Numerous 
ormian bones along the lambdoid suture. 

C) and (D) Craniofacial fibrous dysplasia in Albright’s syndrome, with marked asymmetrical 
ickening and sclerosis of anterior base. 

E) Luetic osteitis producing sclerosis of facial bones and anterior base, and complete destruc- 
yn of nasal bones : 

F) Congenital hemolytic anemia. Sclerosis more marked in anterior base. Sclerosis of 
ontal and parietal vault accompanied by spiculation. 

G) Renal osteodystrophy with pure sclerosis of the base and “woolly” pattern of sclerosis 

nd rarefaction of the calvaria 
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accompanied by hyperplasia of the 
bone marrow may give rise to a svm 
metrical hyperostosis and sclerosis of 
the skull during early childhood 
Cooley's erythroblastic anemia (thalas 
semia major), sickle cell anemia or 
congenital hemolytic anemia may give 
rise to similar changes; they are, how- 
ever, less common with sickle cell 
anemia, and much less common with 
congenital hemolytic anemia. Extrem«e 
degrees of bony overgrowth are found 
in a minority of Cooley's anemia pa 
tients, and rarely sickle cell 
anemia. In Cooley’s anemia, there is 
usually hyperostosis of the frontal and 
parietal portions of the calvaria, of the 
anterior base of the skull, particularly 
the frontal plates forming the floor of 
the anterior cranial fossa, and sphenoid 
Overgrowth of the maxilla with sec 
ondary malocclusion of the teeth is 
fairly frequent. There is usually absent 
or poor pneumatization of the mastoids 
and sinuses'’. The skull changes of 
Cooley's anemia tend to persist into 
adult life, whereas the long bon 
changes tend to regress. Most of the 
increased thickness of the vault is due 
to an increase in the diploic layer rather 
than the tables. In instances where the 
degree of hyperostosis is less marked, 
the bony changes may be limited to 
the anterior base of the skull. Some- 
times, the changes involve only the 
frontal or parietal portions of the cal- 
varia. In sickle cell anemia” the distri- 
bution of the hyperostosis is quite simi- 
lar to that of Cooley’s anemia: however. 
the thickening may involve the tables 
more than the diploic laver’’. It is 
frequently best seen in the parietal 
bone!*®, The increased thickness tends 
to become less marked as the children 
become older, and disappears in adult- 
hood®, 

The secondary polycythemia of se- 
vere cyanotic congenital heart disease 
in young children may produce hyper- 


ostosis and sclerosis of the skull very 
similar to that of Cooley's anemia and 
sickle cell anemia. The mechanism of 
production of the changes is probably 
also similar; that is, secondary to pro 
longed hyperplasia of the bone marrow. 
Ten children with various cyanotic con 


] 
genital cardiac cond 


tions accompanied 
by hyp rostotic lesions of the skull have 
been observed at The Johns Hopkins 
Hospital. ‘| he S¢ le ros! has alway S been 
symmetrical, involving predominantly 
the anterior bases of the skull (frontal 
plates and sphenoid and sometimes 
the parietal portion of the calvaria 
There is sometimes marked accentua- 
tion of the vascular markings of the 
calvaria these have sometimes re 
gvressed following cardiac surgery. 
There mav be numerous Wormian 
bones in the lambdoid suture, indicat 
ing retardation of ossification of the 
vault. In one instance, necropsy re 
vealed marked generalized hyperplasia 
of the bone marrow. The structure of 
the hyperostotic bone of the skull ap- 
peare d relatively normal. Although this 
Is a Common Cause ot cranial hyper 
ostosis in voung children, it has not 
been mentioned in the literature, to 
the authors knowledge. It is appar 
ently a well known finding however, 
among pediatric radiologists. 

In the healing phases of prolonged 
rickets, there is frequently marked 
hype rostosis of the frontal and paric tal 
bones. There may be no increase in 
bone densitv. However, in unusual 
cases, the hyperostosis involves th 
entire calvaria with a dense structure 
less appearance simulating that of con 
genital lues. Usually, the outer table is 
thickened more than the inner table 

A small proportion of children with 
renal osteodystrophy have purely scl 
rotic lesions of the skull with a complet 
absence of rarefaction. This also rarely 
occurs in adults. The thickening usually) 
involves the frontal portion of the cal 
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varia and the frontal and sphenoid 


portions of the base***4, fre- 
quenth purely hyperostotic lesions 
nay be present in the long bones and 
pine in addition to the skull*°’. The 
purely sclerotic lesions tend to occur 
vhen the condition is of long dura- 
tion 

In the severe form. of idiopathic 


hy pert ilcemia of increased 


density of the 


infancy, 
base and calvaria is 
often Rarely a 
speckled appearance of the 
ilvaria resembling hyperparathyroid- 
Sclerosis of the 
frontal bones especially of the basal 
portions mn 


ite 


Caffey's infantile cortical hyperosto- 


granu- 
il Ol 
IS 


obse rved. 


hy pervitaminosis D, is 
rare 


is almost invariably involves the 
indible. The disease begins between 
ind 5 months of age. In only 3% of 
iSES is the cranium involved, with 
clerosis of the frontal calvaria and 


nterior bas« Scattered patches of 


| decalcification throughout 


CICTOSIS ali 


the calvaria are rarely seen!®, Al- 
though the condition usually regresses 
pontaneously, from 2 to 2% vears are 


ften required for radiological regres- 
on 

Mild diff 
iria is often present in 
vidism; the 


CTease d rarely 


1S¢ hyperostosis of the cal- 
hypoparathy- 
may be of normal, 
decreased density! 
findings are familial 
due to 
ecreased sensitivity to par 


bone 


seen in 
udohy pops iri ithy roidism® 10° 


Similan 


1 other members of the family of pa- 
ents with _ this abnormality, the 
eletal changes may be prese nt with- 
it the tetany or hypoc: ilcemia, the 
called “pseudo-pseudohypoparathy- 
Schiiller-Christian’s reticuloendothel- 
idism.” 


s only 
How- 
‘aling phase of destruc- 
eas of the orbit and anterior base 


sis in the active phase produces 
structive lesions in the skull. 
er, in the he 


Ve al 
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of the skull, an asymmetrical sclerosis 
and thickening are 
Sclerotic 
quite rare. 

Approximately 


frequently seen”. 
lesions of the calvaria are 
half of the fully 
developed cases _ of dystrophia myo- 
sclerosis 
of the of the skull, fre- 
quently affecting the parieti il bones as 
well. There may be progressive thick- 
ening of the entire vault!®. 
are often extensively pneumatized. In 
young children, the 
semble the 


have a progre ssive 


anterior base 


The sinuses 


sclerosis may re- 
picture of 
frontalis interna. 
SCLEROTIC CRANIAL LESIONS OCCURRING 
PREDOMINANTLY IN ADULTS. Hyperosto- 
sis frontalis the 


craniosclerosis in 


hy perostosis 


interna, commonest 

adults is 
probably best considered as ~ a 
normal variation. It is found ji 


12% of all females over 


cause of 


about 
35 years "of age, 
whether symptomatic or asymptom: itic. 
Despite numerous attempts to associate 
this finding with endocrine abnormal- 
real clinical 
with it exists! 


ities, no associated 
8. The sclerosis 
and hyperostosis usually involves the 
inner table in the frontal region, but 
also frequently in the parietal area. 
It is always bilateral, but not always 
perfectly symmetrical. Some of the le- 
sions may be nodular in appearance. 
The entire thickness of the calvaria m: LV 
be involved. 

About one-third of all 
Paget's skull involve- 
ment!®®, Any portion or all portions of 
the cranium may be affected. Lesions 
of the maxilla are also rather frequent. 
The thickening of the vault usually 
involves all three of its layers, especi: ally 
the outer table. The “woolly” stage of 
the disease with irregular areas of in- 
creased density and radiolucency may 
slowly become more sclerotic. The 
completely eburnated calvaria with the 
complete disappearance of the diploe 
probably requires at least 15 years to 


cases of 


disease have 
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develop'®*®. Even cases with extensive 
lesions may have normal areas with 
sharp lines of demarcation from the 
diseased bone, thereby differentiating 
from hype rparathyroidism. 

The sclerosis and thickening of the 
frontal plates of the floor of the ante 
rior cranial fossa seen in hyperpara- 
thyroidism is almost invariably accom- 
panied by mottled rarefaction of the 
calvaria 

Localized, asymmetric, single or mul- 
tiple patches of sclerosis and hyper- 
ostosis may be due to osteoblastic 
metastases from carcinomas of the 
prostate or breast. The lesions fre 
quently involve the middle cranial 
tossa and WMay encroach on the opti 
ind other foramina. The hyperostosis 
mav be so marked as to. simulate 
meningioma or fibrous dysplasia'*® 

Osteomvelosclerosis (due to mveloid 
metaplasia) has involved the cranium 
only in rare instances'*, Radiologically 
similar lesions of the spine and proxi 
mal extremities have been observed in 
urticaria pigmentosa. Whereas in most 
cases of this condition the skull is not 
involved sclerosis has been observed 
in the base. Sometimes islands of con 
densation develop in the calvaria which 
later coalesce to form large sclerotic 
areas*’” 

Chronic radium poisoning, after a 
latent interval of many vears, may 
produce sclerosis of the base of the 
skull. espec ially ot the middle 
accompanying the widespread eburna- 
tion throughout the skeleton. The wide- 
spread sclerosis of the skeleton en- 
countered in fluorosis often involves 
the mandible. The other facial bones. 
base of skull or calvaria may be af- 
fected. In a few cases of long duration. 
extreme degrees of hyperostosis and 
sclerosis of the entire cranium have 
been seen*® 

Acromegalics frequently have hyper- 
ostosis of the calvaria, particularly at 


the vertex, inion, and supra-orbital 
ridges. The zygomatic arches are thick 
ened. The paranasal sinuses, espe ially 
the frontal, are over developed 

RADIATING SPICULES OF THE CALVARIA 
This radiological sign is also referred 
to as “sun-burst,” “hair-on-end,” 
“tooth-comb” appearance. Multiple thin 
parallel radiolucent lines are seen in a 
hyperostotic calvaria running perpen 
dicular to the tables. The lines usually 
run from the inner to the outer tabl 
While this sign has been called charac 
teristic of certain diseases in the past 
it is actually nonspecific It is usually 
observed in the pari tal areas on either 
side, but may extend into the frontal 
region when the hyperostosis is marked 
It has been referred to as the “brush 
skull” or Burstenshadel of Cooley's 
ervthroblastic anemia. It has been ob 
served in only 2%!"" to 8&- ® of chil 
dren with sickle cell anemia. It is even 
more unusual in congenital hemolytic 
icterus ' The le S1On has also been 
observed in meningiomas"!, metastatic 
osteoblastic carcinoma of the thvroid: 
hemangiomas of the vault! and 
luetic osteitis. A minimal degree of 
spiculation may be seen occasionally 
in normal subjects 

This sign is quite commonly seen in 
neuroblastoma and sometimes in leu 
kemias'’? in childhood; the spicules 
may project beyond the outer tabli 
and be accompanied by overlying soft 
tissue swelling. 

SMALL SELLA TURCICA. Many norm 
individuals have a pituitary fossa quit 
small in size. In non-neoplastic hypo 
pituitarism, the pituitary fossa is no 
significantly reduced in size below th: 
ranges of normal. Sclerotic and hyper 
stotic lesions of the base of the skul 
however, may markedly decrease \ 
completely obliterate the fossa. Th 
finding is usually present in dystrophi 
It is occasionally se¢ 
in fibrous dysplasia, osteogenesis 1! 
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ay SOSTOSIS 


pertecta 


stotic o1 polvostotic. 


the cases ol osteopetrosis have 


cleidocranial 
( ranio-metaphy seal dys- 
and Werner’s syndrome!*?. It 


ostec ype trosis, 


] 


uncommon in achondroplastic 


lwarts 


LEONTIASIS OSSEA. The term “leontiasis 


ssea” has been defined in so 


rent 
h it 


been 


many 
ways in the medical literature 
its use has been condemned! , It 
synonymously with 
the 


ly with fibrous dy ie ot 


used 


ivperostosis of cranium! and 


he facial bones*. It is commonly re- 
irded not as a_ pathological entity, 
but descriptive of clinical syn- 
drome \n insidious progression of 
cial deformity due to massive thick- 
ening of the underlving facial bones, 
sually begins childhood or adoles- 
cence. Encroachment eventually occurs 


n the orbits, nasal cavities, sinuses and 
ptic foramina resulting in exophthal- 


nos, hypertelorism, cranial nerve dam- 


O¢ ind malocclusion. Sixty per cent 
cecur in males, and two-thirds have 
bilateral involvement"! 

The commonest cause of the syn- 
lrome is fibrous dysplasia, either mono- 


It is rarely famil- 


has been 
141 


Phe 


eported 


monostotic torm 
with polyposis ot the colon 
ond 


commonest cause is Paget's 


About 


ihe sec 


lisease of bone. one-third of 


some 
The 


also been in 


legree of facial deformitv"" svn- 
hy- 


erparathyroidism secondary to renal 


has 


lisease”” pituitary giantism, 


syphilic 
metaphyse al 
and 


steoperiostitis cranial 


ysplasia, Engelmann’s disease, 


ulticystic lesions of the jaws, includ- 
cherubism 

Intracranial Calcifica- 
ALCIFICATION. The 
mmonest pathological calcification is 
it of the lying 
| the para-sellar region on either side. 


| in 2% of all skull films, 


nis 1s seen 
between the ages of 50 and 60 years, 


Pathological 


ions. VASCULAR (¢ 


internal carotid artery, 
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and in 10% in subjects over 70 years**. 
It appears premature ‘ly in tertiary lues, 
diabetes, and in metastatic calcification 
secondary to hypercalcemia. This latter 
condition occurs in primary hyperpara- 


thyroidism, renal osteodystrophy, hy- 
pervitaminosis D, Paget’s disease, idio- 
pathic hypercalcemia, fluorosis and 


Metastatic calcification 
such as the falkx, 


progeria!* 
occurs at other sites, 
tentorium, the dura, along the superior 
sagittal sinus, 
the lateral 
is of value 


and choroid plexuses of 
This, 


diagnostically 


ventricles. however, 


no because 
it is so commonly seen in normal indi- 
Annular metastatic calcifica- 
the demon- 
strated in 


viduals. 
mav be 
lateral tangential 
films using soft tissue technique” 

ALCIFIC 
individuals, 


tions of cornea 


special 


In 
multiple 
foci of irregular calcifications are some- 


INTRACEREBRAI ( ATIONS. 


asymptomi itic 


times seen, especi: illv in the subcortical 


tissues, the so-called ° ‘idiopathic brain 
calculi.” They are, however, sometimes 
associated with epilepsy" 

The ova of certain parasites fre- 


quently lodge in the brain substance 
forming multiple cysts; only a small 
proportion of these cysts, however, will 
calcifica- 
In cysti- 


show radiologically because 


tion is a late phenomenon** 


cercosis, calcifications are visible in 
only to In the brain, 


these deposits of calcium are usually 
small, globular, and scattered 
haphazardly*'**, contrasting with the 
much commoner fusiform calcifications 


discrete 


OS 


in the thigh and other muscles**. 
Minute calcifications may be observed 
in the eve. Solitary intr cerebral calci- 
fication is not unusual'**, Radiologically 
visible calcium usually takes 5 years 
to develop after the infestation®! 

Cysticercosis causes increased  intra- 


cranial pressure in about one-third 
all with cerebral involve- 
ment?:!* 
Hydatid cysts of the brain are usually 


Cases 
4,147 


: 
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Fig. 4.—Pathological Intracranial Calcification 


A) Infantile toxoplasmosis with multiple small bilateral punctate deposits in the cerebrum 
3) Cytomegalic inclusion disease in an infant, with symmetrical curvilinear calcification out- 
lining the dilated lateral ventricles. 

(C Symmetrical calcification of basal ganglia due to hypoparathyroidism 

(D) Sturge-Weber angiomatosis with marked frontal hyperostosis underlying extensive cuta 
neous lesions. Faint calcification in posterior parietal and occipital areas; the usual “doubl 
contour” distribution of the calcium is not visible. 

(E) Tuberous sclerosis with a few intracranial calcifications centrally placed Multiple small 
foci of sclerosis are seen peripherally, especially in posterior parietal calvaria. 


(F) Calcified tuberculomas with oval or irregular shape. 


rat 
Pa 
2 
A B 
int 
ty 
bu 
E 1 4 F 
3 


Progress of Medical Science: 


rather 


ly 


When they are exten- 
calcified, the ring-like shadows 
of the partially collapsed cysts enable 
the correct diagnosis to be made! , In 
the calcifica- 
tion is very incomplete, so that only 
flecks are visible, an 
ippearance similar to many other intra- 


manv instances, however, 


multiple minute 


CCT? bral dise ases! 
often 


monly 


Hydatid cysts are 
found in Uncom- 
may 
overlying 


children"? 
superficial 
thinning of the 


cysts cause 


calvaria. 


Paragonimiasis may cause multiple 
small evstic calcifications! 
In the neurocutaneous svndromes 


intracerebral calcifications — of specific 
types are quite frequent. The majority 
f patients with Sturge-Weber cephalo- 
trigeminal angiomatosis (cephalic neu- 
have 
contour’ cal- 
distribution of 
6,109,144. The 


deposited in the second and 


hemangiomatosis ) 
“double 


following the 


ocutaneous 


1) ithog 


ations 


ie cerebral sulci* calcium 


third lavers of the cerebral cortex, 
tending to concentrate in the depths 
the cerebral sulci'®*. It is most 


mmonly seen in the occipital lobe. 


ut may be distributed in any part or 


ll of a cerebral hemisphere. While 
Cie pre sence ot calcification is the rule 
the older age groups, it may be 


bsent in children, and is never present 
nder the age of 18 months'**. The 
May he 


lcifications 


present in asso- 

ition with mental retardation, but 
ithout the cutaneous hemangiomato- 
\bout half the patients with 
berous sclerosis’ 4745 have intracere- 


il calcifications. 
ll S¢ ittered 


They are usually 
and discrete (SO@ of 
the basal 

dentate 
lei, choroid plexuses, or anywhere 


located in 


Cases 


nglia pal sellar areas, 


the brain’. They may be subcortical. 
commonly, the calcifications may be 

large as several centimeters in 
meter; rarely, irregular sinuous and 


gle calcifications are seen'®. The 
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rarely cause obstructive 
hydroceph: ‘lus. Multiple superficiz il cal- 
cified gliomas have been reporte din 
neurofibromatosis. 


lesions may 


Hypopituitarism is quite commonly 
associated with calcified suprasellar 
tumors. 70% of all cranio- 
pharyngiomas are calcified, and about 
50% of gliomas of the optic chiasm or 


From 55% to 


hypothalmus are calcified!!!. Uncom- 
monly, pinealomas will show calcifi- 
cation. 


INTRACEREBRAL CALCIFICATIONS EN- 
COUNTERED PRINCIPALLY IN CHILDHOOD. 
Neonatal eytomegalic inclusion disease, 
presumably of viral origin, produces 

charac- 
distribution, 
\ outlining the contours of the 
dilated lateral ventricles 
153 


fine deposits of calcium in 
teristic 
usually 


paraventricular 


within 
as the disease 


The lesions are seen only 
the first 2 months of life, 
is uniformly fatal. There may be numer- 
ous calcifications in the 
or thalami!* 


tions are 


basal ganglia 
Rarely, the calcifica- 
unilateral, or curvilinear and 
then suggestive of toxoplasmosis! 

In the neonatal form of toxoplasmosis 
the small inflammatory nodules dissemi- 
nated throughout the 
svstem become 


central nervous 
calcified in over 80% of 
Intracranial calcifications 
are almost always visible several weeks 
after birth**. Most of the 
sub-cortical. Deposits in the basal 
ganglia and thalami**** are also fre- 
quently seen, sometimes in streaks or 
large clumps. Most of the calcifications 
are seen in the occipito-parietal region. 
Sometimes only one or two deposits 
are present. When pe ripher: il calcifica- 
tions are linear, curvilinear, or comma- 
shaped, they are characteristic'**. If 
the infants survive, the calcified nodules 
may slowly 
childhood. 
Torulosis (cryptococcosis ) may cause 
multiple small discrete calcific: itions in 
the newborn similar to toxoplasmosis. 


lesions are 


increase in size during 
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lesions lie 


Most of the 


The head tends to be somewhat larget 


superficially, 


than normal 
Multiple 


tions 


scattered minute calcifica- 


have been reported throughout 
the brain following epidemic polio 
encephalitis 
Tuberculomas of the brain are be 
coming rare! in the 


U.S.A 


loma in 


progressively 
and only about one tubercu 
100 shows calcification radio 
logically Slightly over 50% occur in 
children under the age of 10, and two 


~ 


thirds occur in males'®!. The densities 


may be single or multiple, large or 


small? The largest deposits tend 


They 


usually have a nonspec ific appearance, 


to occur in the cerebellum!''* 


being irregular, angular or serrated, 


sometimes fragmented, and frequently 
lving close to the brain surface**. Their 


appearance is often identical with a 
cerebral hematoma. 
About 70% of children with healed 


tuberculous develop 
small clusters of fine calcifications 
along the base of the skull in the basal 
cisterns, usually appearing 2 to 3 years 
atter the 


therapy 


beginning of streptomycin 
The common location is just 
ibove th sella, corresponding to the 
site of the densest meningitic exudate. 
These deposits have no relation to 
neurological sequelae. The skull films 
also frequently show calcified cerebral 
tuberculomas Meningitic calcifica- 
tion of this tvpe has also been rarely 
with 


observed pneumococcal!"* or 


chronic coccidiodal'*® meningitis 


Rarely, metastases from osteogenk 


sarcomas may produce intracranial 
ossification™ 

CALCIFICATION OF THE BASAL GANGLIA 
Calcification at 


variety oft 


this site commonly 
occurs 1n conditions ac- 
companied by deposits elsewhere in 
observed in 
and 


toxoplasmosis Bilateral and symmetri- 


the brain Thev are 


encephalitis tuberous sclerosis 
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cal calcification localized to the basal 
ganglia, however, occurs predominant 


ly in pseudo 


hypoparathyroidism™, 
birth. In 

bilateral 


basal ganglia calcification has been ob 


hy poparathy roidism" 


bral atrophy dating from 


rare instances, unilateral o1 


served in asymptomatic individuals”. 

In hypoparathyroidism the calcium 
tends to be deposited chiefly in the 
anterior portion of the globus pallidus 


and frequently has a appear 


The multipl discrete calcifica 


tions occasionally coalesce to form a 


single homogeneous density’. The cal 


cium ipparently deposits in colloid 


within and around the fine arterioles 
The deposition is apparently related to 
the high serum phosphorus. Periph 


eral cerebral calcifications are observed 


in only rare instances 
Microscopic calcifications of — the 
extremely common 


as merely part of the g neralized 


basal ganglia ar 


process**. Radiographs of brain speci 


mens from rvutine necropsies have 


shown minute calcifications in about 
unassociated with any specific dis 


This 


ever, iS much less In degree 


calcification, how 
than that 
detected in vivo in hy poparathyroidism 

Bilateral calcifications of the dentate 
not associated with hypo 


ease proc CSS. 


nuclei are 
parathyroidism Several instances, how 
Paget 


and tuberous sclerosis” 


ever, have been observed in 
disease" 

Changes in the Teeth and Jaws in 
Systemic Disease. Dental films are in 
valuable in the study of general affe: 
tions, because findings in the teet 
and mandible are present in a relative! 
high percentage of cases. Detailed bor 
be studied 
best possible radiographic conditio1 
throughout the body, 


ot 


structure may under tl 


with a minimu 


overlving soft tissues. The mandib 


lar bone marrow is_ physiological 


quite active. The rarefying diseases 


bone are readily demonstrated in t 


ging 


( 

tal 
= 

ti 
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nandible. The tact that the teeth do 
not lose density with generalized osteo- 
porosis or osteomalacia makes the 
lecalcified mandible stand out in con- 
trast'*®. Diseases which retard the de- 
elopment or eruption of teeth, par- 
ticularly the endocrine disturbances, 
in be dated as to their time of onset. 

ALTERATIONS IN DENTITION. A change 


the normal times of eruption of the 


eciduous or permanent teeth may be 
rought about by a wide variety of 
hronic diseases. This’ is often associ 
ted with delaved closure of the ton- 
nelles and sutures of the skull, and 


laved ¢ piphy seal development in the 


tremities. The common generalized 
ises of delaved dentition are as fol- 

idiopathic — or constitutional, 
etinism, hypopituitarism, mongolism, 
ere rickets or renal osteodystrophy, 
vere idiopathic hy perc ilcemia, hypo- 


idism, | ypophosphatasia' 


achon- 
plasia cleidocranial 


dvsostosis, 
teopetros Engelmann’s disease, 
reria ind chondroectodermal 
splasia Ellis-Van Creveld  syn- 
nat The common causes of accel- 
ted dentition are: constitutional pre- 
ty, adrenogenital svndrome, hyper- 
roidism trom early childhood!™, 
eudo hypoparathyroidism*’, and os- 
renesis imps rtecta 
GENERALIZED RARIFYING LESIONS OI 


raws. Any generalized rarefaction 
jaws produces a thinning or 
ippearance of the lamina dura sur- 
ding each tooth. The continuous 
ypaque line which forms the lower 
ndary of the maxillary sinuses also 
lergoes these same changes; study 
his line is valuable, especially in 
itulous jaws where the lamina 
is no longer present. Hyperpara- 
idism has sometimes been wrongly 
sidered as the only cause of disap- 
rance of the lamina dura. Whenever 
skeleton is involved in this disease, 
ever, dental changes are invariably 
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present!*®. Sometimes cystic areas of 
radiolucency are visible in the man- 
dible. Following successful removal of 
a parathyroid adenoma, the lamina 
dura of the teeth is slowly restored. 
Other important causes of rarefaction 
of the jaws are as follows: rickets, 
especially of the resistant type'’, renal 
osteodystrophy, Cushing's disease, os- 
teomalacia, idiopathic hypercalcemia" 

osteogenesis imperfecta, oxalosis**, and 
Paget's disease in the early phase. In 
fibrous dysplasia'', the loss of lamina 
dura is confined to localized lesions. 

Sickle cell anemia and _ sickle cell 
hemoglobin-C are almost 
always accompanied by areas of radio- 
lucency in the jaws. These are best 
seen in the mandible below the molars. 
The few trabeculae remaining between 
the roots are sharply defined and hori- 
zontal, pre ducing a “step-ladder” effect. 
The lamina dura may seem dense. 

DESTRUCTIVE LESIONS OF THE Jaws. In 
childhood, tuberculous destruction of 
the jaws has rarely been observed!*! 
In about one-third of all cases of 
Schiiller-Christian disease, destructive 
or multicystic lesions of the jaws are 
present, usually accompanied by ulcera- 
tive lesions of the gums”. The erosion 
first begins in the periapical region™ 
extending all around the teeth, so that 
they appear to “float” in tumor tissue** 
Later the teeth become displaced and 
exfoliated’. 

Cystic destruction of the jaws may 
occur with fibrous dyspki oxalo- 
sis™, or neurofibromatosis® 

Many different types of melienency 
may metastasize to the jaws s, especially 
to the mandible?*, as follows: carci- 
nomas of the breast, kidney, thyroid, 
lung and prostate, sarcomas of the 
ovary, breast and bone, lymphomas, 
malignant melanoma, and myeloma. 
Rarely the initial lesion of myeloma 


mav be an osteolytic area in the man- 


dible!!*. Mvelomatous destruction often 
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begins around the mandibular canal 
extending into edentulous areas. Some- 
times it has a multicystic appearance!* 

GENERALIZED LESIONS CAUSING SCLI 
ROSIS OF THE JAWS. Sclerosis of the jaws 
is readily detected by the coarsening 
and distortion of the trabecular pattern. 
In Caftey's infantile cortical hyperosto- 
sis the mandible is almost invariably 
involved'** with subperiosteal new 
bone formation. Sclerosis is also seen 
in infants with idiopathic hypercal- 
cemia* {ll ce grees of sclerosis are 
encountered in fibrous dysplasia™ 
sometimes with gross alterations in 
architecture. The sclerosis of Paget's 
disease is usually accompanied by 
hypercementosis of the roots of the 
teeth!**, In a few cases of sickle cell 
anemia or sickle cell hemoglobin-C 
disease, localized areas of osteoscle- 
rosis corresponding to areas of infarc- 
tion are seen Conditions causing 
complete eburnation of the mandible, 


such as osteopetrosis, fluorosis®™:! 


and radium osteitis!!7 predispose to 
erosion of the enamel and dentin, to 
periapic il infections and osteomyelitis 

WIDENING OF THE PERIODONTAL MEM 
BRANE. Widening of the periodontal 
membrane of the entire roots of the 
posterior teeth due to an increase in 
collagen is a characteristic finding of 


scleroderma'**®. The sign, however, is 
present in only about 7% of cases. 


DEVELOPMENTAL DEFORMITIES OF THI 
rEETH. Only diseases occurring early 
in life may effect the development of 
the teeth, because their formation is 
relatively complete at 2 vears. The 
Hutchinson's teeth of congenital lues 
have a notched incisal edge of the 
“screw-driver 
Hyperplasia of the 
enamel and malocclusion may occur in 
infantile rickets'*5. A persistence of 


central incisors and 


shape d” crowns!* 


deciduous teeth and absence of the 


incisors has been noted in congenital 
In hyperpituitar- 


hemolytic anemia?", 
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ism there may be enlargement of the 
roots'?? while in hypopituitarism dating 
from early infancy, the jaws are slightly 
underdeveloped and the teeth slightly 
crowded!*"*, When the onset of hypo- 
parathyroidism occurs younger than 
the age of 3 years, hypoplasia of the 
enamel and dentin occurs, as evidenced 
by underdeveloped and_ short roots. 
These findings may occur from any 
prolonged hypocalcemia in early life. 

\ prolonged retention of primary teeth 
with over-crowding of the permanent 
teeth is seen in progeria. 

Partial or complet aplasia of the 
teeth is common in anhydrotic ecto 
dermal dysplasia with hypotrichosis 
and atrophic rhinitis. Teeth which do 
develop are usually diminutive'**. The 
front teeth may be peg-shaped and 
widely separated **. Hypoplastic, irreg 
ular or cone-shaped teeth widely sep 
arated may also occur with chondro 
ectodermal dysplasia 

There is a profound disturbance in 
dental development in cleidocranial 
dysostosis with faulty implantation 
over-crowding, impactions and maloc 
clusions, defective enamel and _ roots 
supernumerary buds and dentigerou 
cysts’ specific dental abnormality 
“dentinogenesis imperfecta” or heredi 
tary opalescent dentin” occurs in osteo 
genesis imperfecta. The roots are poor 
formed with calcification only at th 
periphery, and an absence of pul 
chambers and root canals. Parti 
anodontia or cone-shaped crowns ¢ 
the maxillary incisors are rarely seer 
in achondroplastic dwarts: there 
occasionally crowding of the teet 
superficially simulating cleidocrani 
dvsostosis. 

"PROGNATHISM. Protrusion of the mai 
dible is caused classically by acr 
megaly or pituitary giantism!*®, but 
also occasionally seen with cleidocran 
dysostosis, cretinism, Hurler’s sy 
drome, and dystrophia myotonia~* 


Il 

! 
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RODENT FACIES. An apparent under- Conclusion. There are still some ob- 
development of the mandible may be vious gaps in the knowledge of the 
due merely to an overcrowth of the effects of the systemic diseases on the 
1 skull, especially in the diseases of child- 
hood. The incidence of many of the 
radiological signs of the generalized 
diseases in the skull is not known. The 
full potential of skull Roentgen-ray 


maxilla (leontiasis ossea ). It may occur 


cle nial sostosis. or localized 


mandibulo facial cdvsostosis. nder- 
development of the mandible has oc- 


urred in rheumatoid arthritis of early films, particularly dental studies has 


hildhood, due to permanent damage not vet been realized, as an aid in 


the ter iporomandibular joints”, differential diagnosis. 
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und Comprehensive text relative to the basic 
aspects or basic principles of Pathology in 
general or of disease in general. There is no 
discussion of special or specific organ pathol 
ogy. Five ch ipters are devoted to inflamma 
tion, these chapters are well documented and 
excellently presented, although a_ classifica 
tion of inflammation according to the type 
or nature of the exudate is only sketchily 
iven and inferred. The next several chapters 


ire concerned with vascular disturbances in 


cludin edema thrombosis embolism and 
itherosclerosi ind others these pages 

Vel thre subject re uchly and clearly 
Phe degenerative or retrograde changes 
ure discusse from the stand 
point of biochemi il ‘changes in the cells 
tressing the disturbed or deranged enzyine 
Vsterm th ro ind MIcroscopl features 
of the infiltrations and degenerations and 


their clinical ignificance ire only” briefly 
ventioned. There are two chapters on heal- 


in which handle this phase of inflammation 


of injury ace itely. The ensuing chap- 
ters proceed in the continuing 

witl em siderations of neoplasms, 
irradiation eflect pathogenicity 
id Virulence ind the 
re tion of ells and tissues to viruses ind 
thers. This in excellent reference o1 post 
raduate text for the advanced student. of 
medici ‘ Whatsoever tis interest specialty 
nal fol th path Nogist n general who should 
«© familiar with the basic or fundamental 

pects ol lisease but who has neglect | 

| 4 
these ispects Tol th re colorful and dra 

iti iti Te Sol 1 in \ 


Edited by Leonarp Cox, M.D R. S. 
Lawson, AND T. E. Lowe, M.D. Pp. 301; 
143 ills. Melbourne, Australia: Alfred Hos 
pital, Melbourne, in association with th 
Melbourne University Press; New York: 
Cambridge University. Press, 1957. Price 
$15.00 

luis volume is a tribute by his associates 
to Dr Hugh Trumble who served the Alfred 
Hospital in Melbourne Australia, for more 
than 20 years as honorary surgeon. 

Dr. Trumble is versatile. Few surgeons now 
living have mastered one specialty atter 
another as he has. His contributions to the 
surgery of the autonomic nervous system 
have been quoted in standard works of sur- 
gery for the last 20 vears. His operation for 
extra-articular arthrodesis of the hip joint 
has been accepted by Orthopedic surgeons 
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throug! t the world. He became plonee! 
in Neurosurgery in Australia and made many 
outsta ontributions in this field 

Phis contains only selective papers 
and al ped under orthope li surgery 
surgery for tuberculosis surgery of the aut 
nomic syste surgery of intracranial tumors 
and tl st section is devoted to general 
surgery 

Altl h this book mav_ not ippe il t 
the ceneral il re his papers on 
the nervous svstem reve il his 
origina tributions and will be of interest 
to all d this type of surgery. His contri 
butio1 ) tarv tumors is extreme] 
terest eplete with caretu li ical 
ybservations 

rumble is skillful) surgeon ul 
well deserves this tribute by his associates 
rhis D k recom vended to ill interested 
in Venera surgery ind the specialties ot 
Orthopedics ind Neurosurgery 

Unfortunately, the high price of this book 
will t irculation it deserves M.S 
CLINICAI CARDIOPULMONARY PHYSIOLOGY 
Edited | BuRGEss (CSORDON \I.D 
Woman's Medical Coll ge ot Pennsylvania 
Pp 740 48 ills. New York Grune & 
Stratto1 In 1957. Price. $15.75 

luis useful text has an authoritative Edi 
torial Board lo the expanding numbers ot 
workers in the ul liopulmonary field this book 
should b 1 source of guiding material for 


those just entering the discipline ind for those 


who are already conversant with its ramifica 


tions All the sections are good althoug! 
some are nsiderably stronger than others 
The division of Examination and Testing i 
most useful. While intimate details of pro 
cedure ire not alwavs viven the explanatiot S 
are lucid ind interpretations cl ir. Illustrations 
are numerous and _ informative The section 
on Acquired Valvular Heart Disease; Clinical 
ind He ivnamic Features, is particularly 


to be re ended M. O 


Les Principes DE L’ELECTROPHORES! By 
RENE AUDUBERT AND SERGE DE MENDE, The 
Sorbonne Pp. 201; 102 ills. Paris: Presses 
Universitaires de France, 1957 

Paper electrophoresis is being utilized as 
a diagnostic tool in an increasing number of 
clinical laboratories as well as research 
workers. The present authors have recognized 
many of the pitfalls which occur by wide- 
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irch tool when its the oretul 
understood They are to 


sett down many of the 


sic phenomena concerned and for pointing 
ut the dangers involved in ipplying empirical 
procedures to substance of unknown compo 
sition. They cite not ly their own experi 
ences, but those ot a lara number ot others 
esp ially the Kuropeat workers. The book 
is replete with diagra nad photo raphs. It 
should he ot great \ | { those who con 
template this t Although tl papel 
bindi does keep down the cost ight 
wish for lore pel t tvpe f bindin 
SU useful } R B 
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10, 1955. Edited by HELEN Horer 
Joun T. Cow res. Pp. 228; illus 
Association of Ameri 
Colleges, 1957. Price, $3.00 
00 iper 

m is the report of the Fourth 
Institute of — the Association — of 
Medical Colleges. The subject for 
t this institute was the evalua 
student ipplying to medical school. 


il of Investigation had been done 
and each of the factors 


small 


critically in discussion 


This book re presents a report on some 
fin 


lings and some of the conclusions 
Psychologists, sociologists and an- 

have cooperated with medical 
to a very great advantage. The 
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the selection of medical 


admissions procedures are 


entire process of 
the 
As one would expect, there are 
but 


material which would be of 


students and 


investigated 
there is a tremen- 


no distinct answers 


dous amount of 


interest to all those engaged in medical 
education Phis book 1S recommended as a 
must for medical educators who did not at- 
tend the conference and _ is highly recom- 


those in the medical, and re- 


who have 


mended to all 
lated fields 


to do with the growth 


ot the protession R B 
THEORY AND PROBLEMS OF CHILD DEVELOP 
MENT. By Davin P. M.D., 


Bureau of Educational Research, | niversity 


of Illinois. Pp. 650. New York: Grune & 
Stratton, Inc 1958. Price, $12.00. 

In the Preface the author states that this 
book is an outgrowth of his conviction that 


the time is presently ripe for some systematic 
stock-taking in theory and problems of child 
He 


of this conviction. 


development should find much support 
This text represents an admirable effort on 
the to 


present status of 


the 


Views 


part ot present his own 
the the field of 


study known as child deve lopment, and in ad- 


on 
excellent reference 
all interested in this field 

The author's tendency to use lengthy, in 


dition, will serve is an 


source to 


volved sentences makes the first section of 
the book difficult to read. The more factual 
material, however, of the later sections is 
written in a more lucid manner 


Phe 


an extent in 


author appears to have sueceeded to 


bringing into a 
the material 


which has accumulated in the study of child 


more precise 


perspective huge amount of 


development R. O 
Suock AND  CrrcuLaTory HOMEOSTASIS 
lransactions of the Fifth Conference, No 
vember 30, December 1 and 2, 1955. Edited 
By Harotp D. Green, M.D., Professor of 
Physiology and Pharmacology Associ- 
ate in Internal Medicine, Bowman Gray 
School ot Medicine Wake Forest College. 
Pp. 337; 78 ills. New York: The Josiah 
Macy, |r. Foundation, 1957. Price, $4.75. 
Tuts book represents the transactions of 


the fifth conference on experimental work in 
shock. The organization of the volume is simi- 
lar to the publications on the previous trans- 
actions. Various experiments are described, 


and group discussion is related so that the 
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LOGI EI HAUTKRANKHEITEN By 
ISCAR GANS AND GERD-KLAUS STEIGLEDER 
itat Frankfurt a.M. 2nd ed. Vol. II 
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Pp. 706; 290 ills., many in color. Berlin 
Springer Verla 1957. Price, DM 298, tor 
set 

first volume of this work re- 


viewed — in April 1956, 231, 483 The 
second volume continues in the same high 
plane of presentation. It covers well-indexed 


discussion of the reactive processes derma- 


titides the mycoses of the skin; animal 
parasites and foreign bodies; circulatory dis 
turbances; developmental abnormalities and 


true tumors. The range of individual topics 


of this book 1S 
comprehen 1V¢ ind is hardly indicated by 


COVOTE | in thr 706 


the major subdivisions listed above. Histologic 
der Hautkrankheiten an important con- 
tribution to the dermatologic literature 


H. B 


Din BRUSTWAND- UND EX 
MREMITATEN-ABLEITUNGEN IN) DER PRAXIS 
By Pror. Dr. Herperr ReindeELL AND Doz 
Dr. University of Frei 
burg West Germany ira ed Pp 192 S92 
ills. Stuttgart: G. Thieme Verlag, 1958 (In 
tercontinental Medical Book Corporation 
New York. U.S. Agents Price, $7.00 


is an up-to-date presentation based 


upon studies of — the withors and of th 
international literature. Particularly good are 
the statistical data of what comprises the 
range of normal the liscussion of delaved 
excitation tl chapters on mvocardial 
infarction. In several cases there is a valuable 
correlation witl postmortem data. serial 

se report on the effect of meals on. the 
electrocardiogram, and the correction by us 


ing KCl is instructive Vectorcardiography IS 


mentioned insofar as it will lead to a better 


understanding of the regular electrocardio- 
vram Phe varke uy of this monograph is of 
a high H. R 


MepicaL JURISPRUDENCE AND ‘TOXICOLOGY. 
By Gutatster, J.R D.Sc., M.D., 
FLR.F.P.S., Epcar RENTOUL, 
M.B.E.. M.A., LL.B., M.B.. Cu.B.; Regius 
Protessor of Forensic Medicine and Lecture 
in Forensic Medicine, University of Glasgow, 
respectively. LOth ed. Pp. 720; 275 ills., 72 

in color. Baltimore: The Williams & Wilkins 

Company, 1957. Price, $10.00. 


ruts is a comprehensive text on medico- 
legal problems and on toxicological agents. 
rhe introductory chapter defines Medical 
Jurisprudence, refers to various Medical Acts 
includes roughly two pages on Malpraxis and 
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gal Criminal Procedures in 


concl 1¢ with Legal 
i 1 in Scotland Che ensuing chap 


ters deal with medical evidence, identification 
li nd dead persons, signs of death 
ind cl es following death, isphyxia, rape 
thers Che text is well illustrated 
throughout by pictures and by pertinent case 
histories thus demonstrating the wide ex 
perience I the authors. Che last 1] chapters 
deal with poisons, their symptoms, treatment 
ind post rtem features. Chemical tests for 
the various poisons, arranged Uphabetically 
make Appendix Il. This is a well written 
book and contains a wealth of information 
tor tl é il examiner’s or coroner's group 
nd hose concerned with medicolegal 
probl In addition, it affords extremely in 
terestl reading for the medical and non 
who has little Or no contact 
with tor medicine but who is intrigued 
by med le | cases and their solutions 
\ 
A MANUAL OF ELECTROTHERAPY. By ARTHUI 
| Watkins, M.D. Massachusettes General 
Hospital. | 259; 167 lils., 1 plate in color 
PI Lea & Febiger, 1958. Pric 


L HUIS ! l, intended for use by thera 
pists. me | students and physicians pre 
sents the bjects ot Electrotherap ind 
Electr SiS It covers physi il therapy 
procedures vhere the basic form of enere, 
( pl \ | is electrical and includes the sub 
jects red, ultraviolet, low frequency 
currents, diathermy and ultrasound 

The author retains the stvle and manv illus 
trations of the late Doctor Richard Kovacs 
whose } wks have heer p pular with stud nt 
in the ld for many vears 

discussion of electromvs trraphy is S¢ 
brief that it tends to belittle its growing im 
portance in the field of diagnosis 

Al] ll rit t] 1s book cover;rs the r¢ ilm ot 
electrother | i clear CONCISE ind ack 


PHARMACOLOGY IN MEDICINE 
Vicror A. Dri Pu.D., M.D., North 
western University Medical School, Univer 
sity Illinois College of Medicine, and G. D 
Searle & Co. 2nd ed. Pp. 1243; 205. ills 
New York McGraw-Hill Book Co Inc 


rice, $19.50 


THis volume is a collaborative textbook 
The special qualifications of the 86 contribu 


tors and their reputations as investigators 


ind teachers are it 1p ive Despite the num 
ber of contributors the text displays i degree 
of continuity often lacking in such collabora 
tive works. The book well organized and 
is subdivided into 19 parts ranged insotar 
is possible rccordin t the mayor systems 
of the body. The first chapter provides 


brief but valuable discussion of historical 


background and Vener il principles which 1 


very helpful In provi lil orientation in this 
fie ld Several chan ( } ive been instituted 
since the first editior l-are, in the opinior 
of this reviewer. disti t provement page 
ire numbered conse tively throughout thy 
book in iddendum | i been idd 1 by whi } 
it is pl inned_ to kee] the book 1 p-to-date 

subsequent printin nd a part has bec 
idded on “Psychop!| il lo \ The book 
IS iwaln well illustrated ind j ly 
documented — by ‘ 1 reter es. Ti 
oh ne 1s lar e but re idabl ind bot 
students and teacl proht rea 

in it It can lsc ( ( ol | I | val 
uable refers e s practic phy 

ians in these time I ¥ | 1 in tl 
fie] thy RS 

PSYCHOTHERAPY BY RecIpROCAL INHIBITE 

By JoserpH M.D., Lecturer in D 
partment of Psychiatry, University of Wit 
watersrand, South Afr Pp 39: 5 ill 
Stanford Californ Stantord Universit 


ind cure of the neur tter of 
learning. Drawing | from Pavlov an 
H the iuth r pre theory 
how i habit can be formi 
new mad inta ist ibit Sa 
timulus situation. V ‘ issert that | 
deliberatels ipplvir responses neurot 
inxiety-response habit il be overcome 
According to the uthor whatever gor 
results are obtained thi oh psych inaly 
other forms t psychotherapy il 


ichieved through the reciproc il inhibiti 
principle without the therapist realizing it 

A case is described of a m in pathologi: il 
attracted to buxom women. The sympte 
originated from a childhood interest in tl 


mother’s sister. Naively oblivious to oedip 
problems Wolps nevertheless ichieve 
a cure by encouraging his patient to asse1 
himself with peopl and t speak up, agail 
the wife continuing her affair with anoth 
man 


The author claims that 90% of his patier 
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much improved with his new 
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London 


) Pergamon Press, 1958. Price 
ntains the proceedings ot 
iposium The subject 
erotonin could hard 
Vu iew of the marked and 
t cl peculations ibout 
Interesting compound 
eans an answer to I 

ding 5-Hydroxytrypt 

to tl tion of its fune 
{ es bring together the 
of 47 qualified par 

its the world 

currence and metabo 


ind central 
ne. Within the 


rr included discussion 


action 


sectiol 


»- Hyadre vtryptamine t 


phenomenon ot ma 
eral intagonists of 5 
\ discussion of central 
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K IM RONTGENBILD. By 

VurM, Pror. Dr. H. Rempeni 

F. | H.C.L. HeEILMEYER Pp 
Stuttgart Georg Thieme 
Intercontinental Medical Book 

York U.S Agents 


| tgen atlas that includes a 


on of clinical findings, 


sis ind treatment. The 

ition of this generalized 
lomatosis was first. time 

| S inn in 1914. The ma- 
re than 300 cases. with 

wed over several vears 


festation -of the disease 


ings) is presented for its 
liflerent stages in pathogenesis and 
rance with remarks as to 


nent respe tively: 


Thal 


duration of the dis- 
Spec ial fea- 
ed are: the relationship between 
.4 hnode and pulmonary in- 
the effect of corti- 
1 the temporarily, beneficial effect of 


eve rents, 


outcome 
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pregnancy. The cas reports, in addition to 


radiologic illustrations, give pertinent clinical 
and laboratory data. Differential diagnosis is 
mediastinal local- 


Hodgkin, leukemia, 


tumors and to b) pul- 


discussed with re spect toa 
ization inflammation 
primary and metastati 
monary localization: tuberculosis, syphilis, 
fibrosis, 
lvmphogranulomatosis and malignant tumors 


H. R 


OSIS silicosis 


toxoplasmosis 


PSYCHOPATHOLOGY OF COMMUNK 


ATION. Ed 
ited by Paut H. Hocn, M.D., New York 
State Psychiatric Institute: and JOSEPH 
Zvupix, Pu.D., New York State Psychiatric 
Institute. Pp. 305 ills. New York and 
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